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OT too long ago, if anybody had said: “I 

saw sand bouncing about like a rubber 

ball, and then I saw sand that flattens out like 

pancake batter, and then I saw sand that dis- 

appears like smoke in the air,” his listeners 

would have replied: ““You don’t know what you 
are talking about.” 

But that just goes to show you never can tell. 
For science has been at work on sand, and out of 
the laboratory has come a marvelous new 
product technically called silica aerogel and 
commercially Santocel. What it is is simply 
puffed sand, white ocean sand “‘blown up” to 
many times its former size, capable of doing all 
the mysterious things mentioned before and 
serving commercially in many marvelous ways, 
among them as a remarkable insulating agent 
used in quick-freeze processes and as a light- 
weight flatting agent in airplane camouflage. 

Again and again and again it has happened: 
marvelous results obtained with familiar things 
... provided only that the right treatment and 
the right influences are used in shaping these 
familiar things. Most marvelous of all is what 
can be done with men when the right treatment 
is accorded them . . . when the proper influences 
are brought to bear on them during their 
formative years. 

It can be said that in basic mental and phys- 
ical equipment there is little difference between 
human beings. Certainly not enough to explain 
the tremendous difference between their 
achievements. For the explanation of that, we 
must look to the differences in influences and 
environment, Psychologists know this, and edu- 


cators are constantly striving to lift the level of 
influences so that the abilities that so unques- 
tionably reside in all children may be freed and 


developed. 

The drawing instruments a boy uses in his 
mechanical drawing classes can very well be one 
of these liberating influences. Drawing instru- 
ments are likely to be the first instruments in 
precise thinking, judgment and workmanship 
the youngster has ever used. They often repre- 
sent his introduction to the realm where boyish 
flights of fancy are harnessed to the practical 
means of achievement, that realm where dream 
and reality first are joined. Here are instruments 
that help him to set standards, to distinguish 
between shoddy workmanship and ideals and 
good. To say that his boyish fancy can be stirred, 
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captured and made creative by drawing instru- 
ments that are cheaply made, carelessly chosen, 
held in light esteem by his instructor is to deny 
all the known facts of psychology. Let these 
instruments of creation be chosen carefully, let 
them be the best the boy can afford. 


EUGENE DIETZGEN CO. 
Chicago» New York « San Francisco * New Orleans « Pittsburgh 
Los Angeles * Philadelphia * Washington « Milwaukee 

Dealers in All Principal Cities 


DIETZGEN 


EVERYTHING FOR DRAFTING AND SURVEYING 





Your Requirements vs. 
NATIONAL SECURITY 


@ The demand for Dietzgen Drawing Instruments today greatly ex- 
ceeds the present available supply. First, the national wartime require- 
ments are making a tremendous demand on our production capacity. 
Second, the critical materials used in making Dietzgen quality instru- 
ments impose a drastic limitation on production for other than the 
needs of our armed forces and essential war production. Your tolerant 
understanding of this situation is appreciated. 
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One of the most serious problems confronting our 

war production industries is to find capable operators 
to man thousands of newly installed machines. The re- 
sponsibility of preparing men and women to fill these 
jobs falls largely on the industrial and vocational 
schools that are prepared to give practical shop train- 
ing on modern jae ooh kind used in industry. 


South Bend Lathes are widely used in war produc- 
tion and are therefore especially practical for indus- 


SOUTH BEND LATHE WORKS, SOUTH BEND, 


trial apprentice training. Features responsible for their 
popularity in both industrial and school shops include 
their modern design, dependability, ease of operation, 
and precision. Our new catalog 100B describing these 
lathes is now ready. Write for it! 


TEACHING HELPS 
for Shop Classes 


South Bend teaching helps — books, 
sound films, wall charts, and bulletins on 
the care and operation of a lathe — are 
available for school shop instruction. 
Write for Bulletin No. 21-C. 
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RCCUMONY LATHES 


LATHE BUILDERS FOR 36 YEARS 





INDIANA 


KEEP ’EM BUY 
SLUGGING “> WAR BONDS 


HOW TO USE WILLIAMS’ 


CUTTING-OFF TOOLS 








SMALL-PARTS 
MACHINING 


6-10 LATHES 


~ WILLIAMS’ 
TOOL DATA 
SHEETS 


@ Data Sheet No. 12 tells how to perform one of the most 
difficult lathe operations by methods that save time and tools. 
Other data sheets (punched for 3-ring binder) cover subjects 


listed below. Circle numbers on coupon indicating subjects 
desired and mail today. 3 MILLING 4 DRILL PRESSES 
1. Characteristics of Williams’ % Data on Williams’ Turhing-Tools MAC 4 | N E 5 Paget wy ™ 


““Superior’’ Wrenches. Data on Williams’ “Superior” 
2. Data on Williams’ Boring Tools. Wrenches. i 


3. Data on “Vulcan”’ Chain Pipe 9. Saving Time with Williams’ pire te 
Tongs. “Supersockets’”’. —_— 
4. Data on Williams’ “‘Supersocket” 10. Data on “Vulcan” Eye Bolts. < 
Wrenches. P ” 11. Data on Williams’ “C” Clamps. oe 
5. Data on “Vulcan” Lathe Dogs. 12. Use of Williams’ Cutting-off Tool A 
6. Data on “Vulcan” Chain Pipe Vises. Holders. SHA PER 
13. Use of Williams’ Knurling Tool Holders. 


MAIL THIS COUPON 


J. H. Williams & Co., Dept. 1-543, Buffalo, N. Y. 


Please send Data Sheets circleg-below: (CD for binders (j for posters @ a ee ‘ ee 
= ' ) For war production or for war production 

” b Mtetie «Be on ar OD SE eee een “= training you can’t beat this Atlas ‘4 Tool 

= Team. Here are all of the fundamental machine 

‘ tools, handling with speed and precision all of the 

Ad dives nnn er emarrcheeoeaeennntia fundamental machining operations. In addition Atlas 

Tools are designed with modern compactness and 

built by modern production methods 

to keep costs low. Whatever your cur- 

rent tool needs, write for specifications 

and latest delivery schedules. 


ATLAS PRESS COMPANY 


571 NORTH PITCHER ST. e KALAMAZOO, MICHIGAN 
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Here’s a Production Rookie 


—LEARNING— 
with Black & Decker Tools 


He’s typical of America’s production rook- 
ies now in vocational schools and shops. 
He’s operating a Black & Decker Valve 
Seat Grinder on a cylinder from a trainer 
plane engine. He’s learning early in his 
career to “‘get the feel”? of the electric 


tools he’ll most likely use when he gradu- 


ates to war industry. 





Here’s an Aircraft Mechanic 


—EARNING— 
with Black & Decker Tools 


He’s typical of the men in war industry’s 
great production army. He’s using a Black 
& Decker Valve Seat Grinder too, dressing 
valve, seats in an aircraft maintenance 
shop. He’s typical—because he’s earning 
with the same electric tools now helping 
to speed production and maintain other 
war equipment in over half the nation’s 


plants today. 





That’s why many industrial schools and shops standardize on Black 
Lessons in E > ch & Decker electric tool equipment. Students are most likely to find 
icin FREE el i them in the plant or shop to which they graduate, so it pays to have 
Ingenuity , : them learn with the tools on which they’!ll probably earn later. Get 
If you haven't — in touch with your Black & Decker Distributor for help in selecting 
our new booklet, at 

Used Their oo. sii 
w ingenious W , 
brains with 





the right tools for your training program. 


LEADING DISTRIBUTORS EVERYWHERE SELL 





790 Pennsylvania Ave~ 




























THE STANLEY No. 677 GRINDER 


A safe edge tool grinder especially designed for 
school shops. Makes it easy to teach proper grinding 
of Plane Irons and Chisels. 

Equipped with 1725 R.P.M. heavy duty fully en- 
closed motor, dust sealed ball bearings, guarded wheels, 
plane iron and chisel grinding fixture, “FLUD-LITE” 


RIGHT GRINDING EQUIPMENT 





Safety Eye Shields. Write for specifications. 





-.- for your 
present Tool 
Grinders... 









Assures effective eye protection, better vision, and 
improved work. Two light bulbs with reflectors flood- 
light the work, provide 30% more visibility. 

Adjustable, to suit operator’s position . . . cannot be 
moved to non-guarding position. Can be attached to 
any grinder equipped with wheel guards. Ask your 
Stanley distributor, or 
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THE STANLEY WORKS, NEW BRITAIN, CONN. 










write for details. 
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TOOL HOLDERS : 
TOOLS 






Teach with 
the tools actually used in industry. 


With ARMSTRONG TOOL HOLDERS—used 
in over 96% of the Machine Shops and Tool 
Rooms. Develop “tool sense” and a love for 
fine tools with ARMSTRONG Drop Forged 
WRENCHES—Carbon and Chrome-Vanadi- 
um Steel Open End Wrenches; Box Socket 
and Detachable Socket Wrenches with im- 
proved designs, better balance, finer ma- 
chining and finish. Set up jobs with modern, safe AnM- 
STRONG Drop Forged Setting-Up Tools. Use ARMSTRONG 
— yoreee mps that never slip, spring or spread, and 
ARMSTRONG Drop Forged Lathe 

everywhere. 


gs that are standard 
Write for Cutter Grinding Charts 
and new O-89 Catalog. Sent to 
Instructors upon request. 














ARMSTRONG BROS. TOOL CO. 
“The Tool Holder People” 

322 N. Francisco Ave., Chicago, U. S. A. 

Eastern Warehouse & Sales Office: 199 Lafayette St, N. Y. 









SHELDON BBU-1242 WQ PRECISION LATHE 
This quality 12 in. ball bearing tool room lathe is built for precision work 
and will retain its accuracy under long and hard usage. It has extra collet 


capacity (to 1” round), the finest precision ball or roller b rs 
an improved heavy-duty, double wall apron with power cross feed; full quick 
change gears and full bowl headstock. Its improved Sheldon 4-speed, V-bel'. 
le lutch op d, d th motor drive is entirely enclosed in the 
pedestal leg and has anti-friction It is so designed that spindle 
belts operate thru a standard l-piece bed. This bed is bridge-braced wit" 
heavy cross girts and has hand scraped ways—2 V-ways and 2 flat ways. 

If interested in 10’, 11” and 12’ quality lathes be sure to see the SHELDON. 


SHELDON MACHINE COMPANY, INC. 
4244 N. Knox Avenue CHICAGO, U. S. A. 





























INDUSTRIAL ARTS AND VOCATIONAL EDUCATION, May, 1943, Volume 32, No. 5. Published monthly, except during July and August, by The Bruce Publishing Co., : 
Milwaukee, Wis. Entered January 2, 1914, as Second-Class matter at Milwaukee, Wis., under Act of March 3, 1879. Subscriptions — U. S., $2.50 per year. 
Canada and Foreign, $3.00. Single copies, 35 cents. 








Pt, anil «a = 


Vo 


CO 


Y 
studs 
signe 
It wi 
dents 
one ¢ 
factu 
for ai 


Print 
steps 
Silico 
Oxid 
and 

Carbe 


Contz 
tures, 
arts, 1 
and s 
your 

course 


THE 


———— 
MANU 
— 
Sales | 









May, 1943 INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 5A 


WARTIME aimolified/ 


REE TO INSTRUCTOR, 

























Valuable wall chart in full 
color, 23'x 41 tells story of 


MANUFACTURED 
ABRASIVES! 
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: ae ds straining every nerve today to speed a eer +S 
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signed to help you do just that. 
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It will simplify the problem of giving your stu- ao Gi 
dents a quick, but thorough, understanding of pocorn Y = 


one of America’s basic industries . . . the manu- 
facture of abrasive products, indispensable tools 
for all industries. 


Printed in natural colors, it shows the principal 
steps in the manufacture of Carborundum Brand 
Silicon Carbide and Aloxite Brand Aluminum 
Oxide Abrasives as well as the Super Refractories 
and Heating Elements produced by The 
Carborundum Company. 


Containing the nucleus of material for class lec- 
tures, this chart is free to instructors of industrial 
arts, vocational or science classes. Simply fill out 
and send us the coupon below. Be sure to give 
your name and address, your school and the 
course you teach or your title. 










































































SSSSSSSSSSSSESSSSSSESSSSSSSSSSSSEE SHSSSSESESSESSESSEHSESES SESS eeeeeee 
THE CARBORUNDUM COMPANY 
Niagara Falls, N. Y. 


Please send me, free of charge, your natitPal-color educational! wall chart 
for classroom use. ~ 


THE CARBORUNDUM. COMPANY 


Niagara Falls, N. Y. 
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hh SUPER REFRACTORIES, HEATING ELEMENTS Address ....... Se 

‘. Sales Offices and War houses in New York, Chicago, Philadelphia, Detroit, School x ; 
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Now 14 Sets of TESTED PROJECT PLANS for 
JUNIOR and SENIOR HIGH SHOP STUDENTS 


~ 


Five plans in each set .. . 70 inter- 
esting projects for your students... 









COMPLETE LIST OF STANLEY PLAN SETS 


Hanging Shelves .... +++ 
hemps . 2 se we ee we ewe 
4.8 Moo) se hele 8 ee 6 6 
Tables and Stands . . .. + ss © 
Book Ends and Small Articles . . . 
Flower Pot Holder and Desk Articles 
Mirrors, Footstool and Table 

Magazine Stands and Tabies 

Chests and Boxes ......s-s 
Smokers’ Stands 
Workshop Equipment and Lawn Chair 
Sewing Stand; Book and Pipe Racks 
Coffee Table, End Table, Book Ends 
Bird Houses and Garden Furniture . 
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STANLEY TOOLS 


EDUCATIONAL DEPT. - - - NEW BRITAIN, CONN. 


give practice in use of all standard 
woodworking tools. Designs gener- 
ally are small in size to economize 
on wood needed. 

Each plan is printed separately on 
an 842” x 11” sheet of tough paper. 
Only 10¢ per set of 5 plans. Select 
the sets you want and order today. 


Send coin or stamps. 





DIVISION OF THE STANLEY WORKS 


















MACHINIST VISE 


Unsurpassed for 
strength and dur- 
ability. Supplied | 
| with stationary or 
| swivel base and in 
various sizes. 








MORGAN 


CONTINUOUS 
SCREW AND 
QUICK ACTION ~— 
VISE t 
Designed and | 
built to withstand Gm 
the most severe | | 
service. The extra 
heavy Cold Rolled | — 
Serew and Solid FP 
Bronze Nut will © 
last a lifetime. Ae 





Write for complete information and prices. 


MORGAN VISE CO. 


120 N. Jefferson Street Chicago, Illinois 








JOHNSON GAS APPLIANCE | 
583 E Ave., N.W., Cedar Rapids, lowa 






Johnson 


Fue’ 






Pot Hardening Furnace 
No. 575 


offers you outstanding features in performance 
and mechanism. New lid-lifting mechanism 
easily raises cover and locks 
it in up position. Heavy 8” 
insulation is used thruout. 
Burners, located near top of 
combustion chamber, insure 
longer pot life. Tangentially 
fired around pot, avoiding 
flame impingement. Vent is 
provided with damper to 
regulate flow of © exhaust 
gases. Top ring made in 3 
sections to prevent cracking 
or distortion. Steel pot 14” 
diameter by 20” deep. $325 
F.O.B. Factory. Blower Extra. 













NEW JOHNSON CATALOG 


WRITE ADDRESS ABOVE 
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Only the WILSON “Haney Bee” 


provides these three timely advantages 


1 


HELPS TRAIN 
BETTER ARC WELDERS 


yi 


SHORTENS TRA! 
TIME 


3 


DES MORE ARCS 
ATOR 


NING 


PROV! 
PER GENER 


PT welding students become qualified Army 

and Navy welders in a remarkably short time 
when they are trained with a Wilson “Honey Bee.” 
This fact has been repeatedly demonstrated at 
welding schools throughout the country, and it tes- 
tifies to the full control and operating simplicity 
of the “Honey Bee.” 

Connected in parallel to any constant potential 
generator, the Wilson “Honey Bee” multiplies the 
number of arcs from each generator. For example, Ideal for student training 
four 75 amp. or two 150 amp. “Honey Bees” may Airco 63 Washed Coat Electrode 
be operated simultaneously from one 300 amp. s ne i die dae on 
constant potential machine. Any generator can be eee poset tagtin oder Nae ge eng 
converted quickly to constant potential by making Airco No. 63 has a light surface coating which 
a simple connection. ——_ = — ie os characteristics 

Each “Honey Bee” station is equipped with both Made in 5 sizes from 3/32” to 1/4” diameters, 
remote arc and crater control. A switch held con- the Airco No. 63 has a tensile strength of 45,000 

: : . 9 : . to 60,000 p.s.i. as welded, and an elongation of 
veniently in the operator’s hand permits him to 7% to 10% in 2”. For prices write to nearest Air 
make infinite adjustments of the welding current, Reduction salés office. 
and to fade out the arc gradually to prevent craters 
and porous welds. Changes in current setting do 
not affect the performance of other “Honey Bee” 
stations working from the same generator. For 
complete information on the Wilson “Honey Bee” 
mail the attached coupon today. 














AIR REDUCTION 

Advertising Dept. 

60 East 42nd St., N. Y. C. 

Please send me complete.details on the 
Wilson “Honey Bee” AgeControl Station 








Reduction 


General Offices: 60 EAST 42nd ST., NEW YORK, N. ¥ 
MAGNOLIA-alRCco GAS PRODUCTS CO. 


OFFICES IN ALL PRINCIPAL CITIES 
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Number 5 





FOR PROPER VISE CARE 











loosen. 


Don't use the sliding beam 


as an anvil. It is not made 


for that. 










DON’T Hammer the Handle 


Never hammer the vise handle. 
Use the leverage of the handles, 
but never pound to tighten or 


9022 BESSEMER AVE. 


Zz DON’T use Handle Extension 








THE COLUMBIAN VISE & MFG. CO. 


CLEVELAND, OHIO 


THE WORLD’S LARGEST MAKERS OF VISES 


Don't use a pipe to extend the handle 
leverage. That should be unnecessary 
if the vise is properly designed. Use 
the normal leverage of the handle. 


DON’T Forget to Oil the Screw 


jaw to do this. Oil frequently, as 
the screw will become worn more 
guickly without lubrication. 






















WEIDENHOFF 


Automotive - Aviation 


SERVICE EQUIPMENT 





A Practical Book For Pre-Induction Training Courses 


ENGINE _ 
MAINTENANCE 





Here is a practical treatise deal- 
ing with the fundamentals of auto- 
motive electricity and allied units, 
the maintenance of which is vital 
to good engine performance. The 
text has been kept simple and 
many illustrations and diagrams 
are used. 


Subjects covered include auto- 
motive electric systems, magnet- 
ism and electricity, the ignition 
system and the high-tension mag- 
neto. 


Sent free of charge to instruc- 
tors requesting it on their letter- 
head. A liberal discount for dis- 
tribution to students when ordered 
in quantities of 10 or more. 


JOSEPH WEIDENHOFF, INC. 
CHICAGO, ILL. 
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WET CUT MODEL 
Racine Utility Saw 
Capacity 6” x 6 


cyt MODEL 


pry 


HYDRAULIC UTILITY SAWS 


The Modern Saws for Modern Training 





RACINE 


The choice of vocational schools and industry 
everywhere. Racine Utility Saws include features 
that make vocational training easy, quick and safe. 
Their simple hydraulic feed and control are the 


Racine Utility Saws — low in cost — are built 
with the same precision and with the same high 
quality materials as the larger Racine produc- 
tion machines. Two models—Racine Wet Cut and 


same as those found in the Racine High Speed 
Production Saws in use at arsenals, air bases, 
shipyards and in industry. 


Racine Dry Cut. Capacity 6” x 6”. Larger models 
of Racine Metal Cutting Machines are also avail- 
able in capacities 6” x 6” to 20” x 20”. 





These Features make Racine Saws safe and easy to operate 


DRIVE UNIT— All revolving parts are completely enclosed and guarded 
to protect inexperienced operators from injury. 
HYDRAULIC UNIT—Packless and leakless hydraulic feed and control 
system. Nothing to wear out or get out of adjustment. All interior parts 
are self-lubricated. No gears, levers or ratchet devices to get out of 
adjustment. 
SAW AND FRAME GUIDE— The Guide Arm on which the Saw Frame 
slides gives exceptional bearing surface. Frame and guide are counter- 
balanced and cannot fall. 

THE FINEST ALL-AROUND SHOP SAW 


Simple, compact, 
Hydraulic Unit— 


easily removable. 











RACINE Varcable Volume OIL HYDRAULIC PUMPS AND VALVES 
A Modern Source of Hydraulic Force 


For use where force is required for bending, forming, pressing, feeding, clamping, 
holding and many other operations. Racine Hydraulic “Sleeve Type” Valves in ¥" 
to 1%" sizes with electrical, mechanical or manual operating devices. Complete 
i ion and prices furnished on request. Write Dept. LA-S. 












A REVOLUTIONARY development in power hack 
saws, Blu-Mol “‘ Double-Life”’ is a high speed molyb- 
denum power blade with teeth on both edges. Priced 
only 50% higher, it delivers twice the service of the 
finest single-edge blades. Used primarily by plants 
doing large volume of cutting. Typical Millers Falls 
quality. For hand sawing, use Blu-Mol singles. 
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TEACHING INCLUDES 
LIQUID HIDE GLUE 


It modernizes your students’ training in the same way 
the motion picture and radio fit inte the present-day 
educational scheme. Franklin Liquid Hide Glue needs 
no mixing, heating or preparation of any kind. Elim- 
inates chilled joints. It’s the glue pre- 
ferred by the woodworking industry. 
Write on school letterhead for free 
sample. 


The FRANKLIN GLUE CO. 


Columbus, Ohio 





















BURRILL’S 


Paramount Band Saws 





Your students should be provided with. BAND 
SAW BLADES which have been adopted as being 
able to stand the stiff requirements of War Produc- 
tion Plants. 


Accurately made Band Saws of extreme toughness 
enables. more work to be produced in less man 
hours. 


All sizes are carried in stock for prompt shipment. 


Exclusive Band Saw Manufacturers. 


| nn ee ee 
PARAMOUNT SWEDISH BANDS 


ACCURATELY SPACED TEETH 
NO CRUSHED POINTS ~ GUARANTEED 





BURRILL SAW & TOOL WORKS 


ILION, N.Y. 
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20-INCH DRILL PRESSES 
Power or hand feed. Drill to center of 20” 
circle. Feed 6”. Capacity 1” in case iron, 
%4" in steel. Spindle speeds 260-5200 r.p.m. 


classes, stepped-up 
schedules andless time for individual 
instruction call for careful selection 
of equipment for training purposes. 
Today—more than ever—you need 
machine tools that enable the stu- 

CAND SAWS : dent to learn without having the 
14 in. and 16 in. models. Back instructor “‘sitting on his shoulder” 
gearing and cone pulleys pro- throughout every minute of the 
vide speed range from 61 to school day. 


5300 s.f.m. for cutting prac- 
tically any material from steel You'll find Walker-Turner Machine 
1 dined, Tools the “right’’ units for this im- 
portant task because their simplified 
design and easy operation neces- 
sitate less explanation. They stand 
up under inexperienced handling 
and are fully safeguarded to pre- 
vent accidents. Furthermore, these 
RADIAL DRILL same Walker-Turner Machine Tools 
will be used by your students when 
ab Pia gD tt opi » they ‘‘graduate”’ into industry. 
saa. Priced to fit school budgets, they are 


lerger machines. Drills to center of : ao 
. promptly available for war training. 
po Pexgnepesswggie cipag ime Send for new 1943 catalog. 
of chuck to table, 132”. Spindle ‘ 
traverse, 3%”. WALKER-TURNER CO., INC. 


1933 BERCKMAN STREET, PLAINFIELD, N. J. 


MACHINE TOOLS 


DRILL PRESSES — HAND AND POWER FEED e RADIAL DRILLS 
METAL-CUTTING BAND SAWS e POLISHING LATHES e FLEXIBLE SHAFT MACHINES 
RADIAL CUT-OFF MACHINES FOR METAL © MOTORS e BELT & DISC SURFACERS 
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in authoritative 


“WZ COURSE in 





SURFACE RACEWAY WIRING 


In response to many requests, The Wiremold Company has 
prepared a practical and complete instruction course for elec- 
trical wiring with Surface Metal Raceways and Fittings. 


Designed specifically for use in electrical shop courses, this 
caitaiaal is conveniently divided into two parts: (1) Instructor's 
Key Sheets which give the correct fitting numbers for all required 
materials, and (2) Student's Assignment Sheets which include 
descriptions and diagrams of the assigned jobs. The Assignment 
Sheets are printed on special thin paper so that they may be 
handed out to students for blueprint reproduction if desired. 


FOLLOWS APPROVED SCHOOL PRACTICES 


In preparing this material, The Wiremold Company worked 
in collaboration with Mr. John J. L. Gross, Instructor in Applied 
Electricity at the Murrell-Dobbins School in Philadelphia. The 
course is in full accordance with approved school practices in 
teaching this subject. 


WRITE FOR A FREE COPY OF THE COURSE 


Free copies of the course are available, to schools and elec- 
trical instructors. Since the material represents a considerable 
investment in both time and money, we wish to limit the dis- 
tribution to those vitally interested in it; therefore, we request 
that your letter be written on your school letterhead, or that 
it be accompanied by other suitable identification. A nominal 
price of $2.50 per copy has been set for general distribution. 


This material is offered by The Wiremold Company as a free 
service to vocational and trade schools. We are sure you will 
find that it is interesting and authoritative, and that it will lend 
itself to practical application in electrical shop courses. 


THe WiremorD COMPANY 


HARTFORDO,CONN. 

















351 EIGHTH AVE. SOUTH - 


She's Learning 
to Make Parts 
without DIES! 


DI-ACRO BRAKE forms 
non-stock angles, channels 
or “Vees.” Right or left 
hand operation. Folding 
width — Brake No. 1 — 6”. 
Brake No. 2— 12”. Brake 
No. 3 — 18”. : 


DIE-LESS DUPLICATING 


With DI-ACRO Precision Machines, — Shears, Brakes, 
Benders,-—— you can give your students a valuable 
training in precision work at the same time you teach 
them the principles of shearing, braking and bending 
operations. With this method of “DIE-LESS DUPLI- 
CATING” all duplicated parts are accurate to .001”. 


Girls are rapidly becoming an important factor in War 
industries, especially on production of intricate parts 
and pieces. Thousands of DI-ACRO machines ere in use 
for such work. The ease of operation of DI-ACRO 
Units makes them ideal for use by girls. Many schools 
and universities are already equipped with these bench 
machines. Get the facts — send for catalog — “METAL 
DUPLICATING WITHOUT DIES.” 
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It Pays to Use the Best 
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Designed and built to stand the hard every day grind of pro- 
duction work and improved from time to time, with the 
assistance of some of the largest industrial users. HARGRAVE 
TESTED CLAMPS have been the leaders in this field since 
1879. They cost no more than ordinary clamps. 


ASK YOUR SUPPLY HOUSE 


CATALOG showing our pl line of Clamps, Chisels, Punches, Bench 
Anvils, Saw Vises and other tools for the SCHOOL SHOP will be mailed to 
you upon request. 


THE CINCINNATI TOOL CO. 


Waverly and Main Aves. Cincinnati, Ohio 


All 
Sizes 
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Whatever the Job They’re Training for 


PORTER-CABLE Machines 


Make 


™ 

















the modern way. Look at these various Porter-Cable units 
—right now in busy use across the country — in aircraft 
plants, shipyards, munitions factories, wherever America’s 
need is for speed, accuracy and quantity! Then help your 
students help America by training them the Porter-Cable 
way —the methods they’ll use in actual production! 


Porter-Cable G-8 Wet-Dry Belt Surfacer 


The modern machining method that 
gets big production increases — makes 
substantial cost savings — holds close 
accuracy —relieves millers, shapers, 
planers, grinders. Let inexperienced 
operators do their full share at the 
start! Utilizes high-speed abrasive belt, 
either wet or dry. Operations done 
either freehand or with simple fixtures, 
works equally well on hard and soft 
metals, piastics, wood, fibre, hard rubber, ceramics, glass. 


Porter-Cable Belt Surfacer Model G-4 


With Adjustable Position, (either hori- 
zontal or vertical) this model is recom- 
mended for finishing small parts. Many 
light milling and grinding operations 
done without the- use of fixtures. 
Popular for second operation work. 
Used in many tool rooms. Slotted table 
adjustable up to 45°, for machining 
angled surfaces. 


Porter-Cable Belt Surfacer Model B-6 


Model B-6 Belt Surfacer is designed for irregular or curved 
work. Its flexible abrasive belt, wet or dry, follows the con- 
tours and produces an even, uniform finish. Adjustable 
backing plate for flat surfaces. 


Porter-Cable 7” Shaper 


Alone in its field—the fastest cutting, 
strongest, most versatile shaper of its size 
ever developed. Easy operation, speedy set- 
up and fine precision. It has the weight and 
rigidity, the flywheel action of the crankpin 
plate, the wear-saving chain and sprocket 
drive to handle unusual power and heavier 
cuts. “Anyspeed” control of ram. You can’t 
find a smoother-running,; more chatter-free 
shaper, nor one that has such a low operational cost. 
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Them More Valuable Workmen 


and These Are the Units They'll Use in War Production 


TA KE. the Dustless Sander 


hong in Electric sanding is now 
more important than ever — glider 
construction, boat-building and other 
wartime woodworking and plastic 
jobs require more accurately finished 
pieces, more skilled workmanship. 
With Take-About they'll learn faster, easier, finer sanding 
from a quick-cutting, professional machine. Over 4,000 pro- 
gressive schools are now enthusiastic users of Take-About 
for the “Craftsman’s Touch” — and also for school main- 
tenance jobs. 


— Saws 


You'll find them in common use in mili- 
tary construction, industrial expansion, 
new housing across the country. They’re 
generally accepted in building and main- 
tenance work. Mechanics want to learn 
their operation. Speedmatics are noted 
for their speed, for their 11% greater 
power efficiency, one-hand operation, true-balanced light- 
weight, sturdy helical gear drive that give unequalled pro- 
duction. 


Seeédmatic Floor Sander 


For maintenance in schools you can’t 
beat this fast, clean, powerful floor 
sander. Its balanced high-speed drum, 
its extra-powered motor, its easy, feel- 
of-the-floor adjustment, its high- 
vacuum dust collection, make Speed- 
matic outperform on even the hardest 
jobs. A favorite with floor contractors and operators. 


NOW... send for complete literature on 
these Important War Production Machines! 
Check your request and 


MAIL COUPON TODAY! 
PORTER-CABLE Machine Co. 


1702-5 N. Salina Street, Syracuse, N. Y. 
Please send me without obligation descriptive matter on 
Porter-Cable machines indicated below. 
1) Wet-Dry Belt Surfacers (1) 7-inch Shaper 
O) Take-About Sander C] Speedmatic Saws 
(0 Speedmatic Floor Sanders \ 
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HOW TO FILE AND SET HAND, RIP AND PANEL SAWS 


{NEW TEACHING AID 


for the Busy Wartime Instructor 


Teaching the proper methods of filing 
and setting saws is made easier with 
this new Atkins Wall Chart. 


Teachers will find it valuable for gen- 
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HOW TO FILE WAND SAWS) 






sii ts 


involved in preparing saws for best 

cutting performance. 
lilustrations show enlarged views of 

properly set and filed hand, rip and panel 


eral classroom instruction on the proper 
methods of fitting saws. Pupils will find 
many occasions to refer to it individu- 
ally while practicing the various steps 


saws. The charts are 19x 25”... printed 
on heavy paper... suitable for wall mount- 
ing... and are furnished free on request 
to schools. Send for shop copy today. 




















E. C. ATKIN bh) A N D C 0 M PA N Y @ 404 S. Illinois St., indianapolis, hatin 











ONE MACHINE does 3 things: 


ae: 
3 é HAND SAWS 

= files 

2 i CIRCULAR SAWS 


files 
BAND SAWS 
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For schools training Defense workers, the 
Foley Filer keeps saws in tip-top shape, 
faster and better than hand filing. Used by 
Army, Navy, N.Y.A. Schools, hundreds of 
manual training departments and industrial 
plants. The Foley is the only machine that 
files and joints all hand, back and mitre 
box saws from 3 to 16 points per inch, 
cross-cuts circular saws up to 16” diameter 
(24” optional), and band saws up to 24’ 
long. Patented jointing principle automa- 
tically evens up large and small teeth, so 
saws cut faster, truer, cleaner—stay rp 
longer. Foley filed saws have less breakiipe 
and last longer. 


TYPICAL SCHOOL USERS 
Berea College, Berea, Ky.; Board 
ef Education, Cleveland, Ohio; 
Boys Technical H. S., Milwaukee, 
Wis.; Q.M. Army War College, 

Washington; Stout Insti- 
tute, Menomonie, Wis. 
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Now Ready — 


—a tested course in wood 


patternmaking for war time— 














Hall’s 
PRACTICAL WOOD PATTERNMAKING 


Gives students and apprentices real preparation 
for jobs in the quickest possible time. Based on 30 
years in the trade and extensive teaching experi- 
ence. Explains how to read blueprints, correct 
handling of tools and machines, selection of 
material, how to use glue, shellac and other 
materials, how to make cores and core boxes, and 
how to mold. Includes a wealth of information on 
care of tools, sandpaper and wood, and trade 
terms. Provides specific drawings to work from. 
A complete chapter on safety. Recent advances 
fully covered. $3.00. 


Send for a copy on approval. 


McGRAW - HILL BOOK COMPANY, INC. 
330 West 42nd Street New York 
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ARE IDEAL FOR 
INSTRUCTION ! 














The wise way to train new workers is with in- 
dustry’s own tools and methods... and that means 
SKILSAW TOOLS! They’re preferred in every field si Lace a acl 
because they work faster, handle easier, get more jobs non pe gaa Sone dame Ghee. 
done in less time. So when your students are already potraens oer wget pind ay boca 
adept with SKILSAW TOOLS, they’ll make the shift to compositions. 3 MODELS. 
real production quicker in aircraft, tank and war Pa te eS ee 
material plants everywhere. “final-finishing” on flat surfaces of all 
SKILSAW TOOLS are more powerful, but sincethey’re = Dav<rjs!s, Lisht, perfectly bilan ck 
lighter and more compact they make learning easier for widths: 2)4, 3 and 4)4 inches. 4 MODELS. 
your classes... and help them do perfect work sooner! 
Ask your dealer to demonstrate SKILSAW TOOLS today! 
SEND FOR THIS FREE CATALOG! It illustrates 
every tool in the SKILSAW line. Then ask your dealer to. 
demonstrate these tools on the jobs you teach. 
SKILSAW, INC., 5035A Elston Avenue, Chicago, ill. 


New York * Boston + Buffalo + Philadelphia + Cleveland + Detroit + indianapolis + St. Louis + Kansas City 
Atlanta + New Orleans + Dallas + Los Angeles + Oskland + Portland + Seattle + Toronto, Canada 


eKILSAW 100s 


ak f 
ANDS MORE pRODUCTIVE 





CASH 








« MAKE AMER! 
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e Photomicrograph (en- 
larged ten times) of 

surface* filed with this 
12-inch Nicholson Flat Bas- 
tard File. (At left) actual- 


Coarse Finish—Fast Stock Removal 









“PHOTO FINISH’ with a Big Difference 


Smoother Finish—Less Stock Removal | 


e Photomicrograph (en- 
metal 


larged ten times) of 


size photograph of 48.5 grams 


of coarse filings yielded under 
2000 strokes at proper hand- 


filing pressure. 


I. filing production, skill is important. 
But the comparative tests photograph- 
ically illustrated above show clearly that 
The right file for the job is highly im- 
portant toward making that skill yield 
its utmost. (The wrong file wastes time, 
reduces efficiency, produces the wrong 
finish—and often spoils the work.) 


These tests, among many made con- 
tinually in the Nicholson test labora- 
tory, show the work of two regular 
_ Nicholson Machinists’ Files used under 

identical conditions by highly skilled 
mechanics. 


Similar tests with other types and cuts 
of files will reveal equally interesting 
comparisons. For classroom exhibits and 
discussions, many can be made with 
reasonable accuracy right in the 
school shop. : 

What’s the job and what’s the metal; 
what’s the finish and what’s the time 
the job warrants? Do they call for rapid 
stock removal, and much or little; for 
rough, medium or precision results? . . . 


Rockwell hardness B69-B72)... . 





surface* filed with this 12- 
inch Nicholson Flat Second 
Cut File. — actual-size 


33.11 grams 


of a filings yielded 
under 2000 strokes at proper 


hand-filing pressure. 


*Both tests were made on 1-inch square bars of LaTrobe Annealed Carbon Tool Steel (carbon content 0.95 %-1 05%; 
hed) were made after files were used in these tests. 





File photographs (unr 








These are some of the questions which, 
in these days of specialized production, 
must be answered with the right file. 

Here are some especially illuminating 
comparative tests you can make—with 
observations, not only as to finish and 
stock removal, but with regard to wear- 
and-tear effect on the files themselves: 


® Ordinary Flat File vs. Special Stainless 
Steel File—on stainless or other hard 
alloy steel. 

® Ordinary Flat File vs. Special Foundry 
File—on rough castings. 

® Ordinary Flat File vs. Special Alumi- 
num “Type A” File—on bar alumi- 
num or aluminum-alloy castings. 

® Ordinary Flat File vs. Special Brass File 


—on brass or bronze. 


® Ordinary Mill File vs. Special Shear 
Tooth File—on soft metals or alloys. 


The differences in design and results 
among these and other comparative files 
are covered in the new Nicholson book, 
“File Filosophy.”’ Free to school man- 
agements and instructors. 

For school-shop practice, Nicholson 
or Black ‘Diamond Special Purpose 
Files are obtainable through mill-supply 
houses— with regular types generally 
available at hardware stores as well. 


WRITE FOR FREE REPRINTS 
of this ad — a valuable 


NICHOLSON FILE CO., 47 Acorn St. 
Providence, R. I., U. S. A. 
(Also Canadian Plant, Port Hope, Ont.) 





NICHOLSON FILES °2* 


FOR EVERY PURPOSE 


MADE IN U.S.A. 
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Requisitions 
The question of requisitions is again before CO N TE N TS 

us. It is of special importance to give this 

matter more — —_ rg mage yy this Naval Training Schools, Great Lake, Illinois, Lieut. (jg) Nelson Hauer, US.N.R............ 183 
pore ae tebe ail Things pay nage iiauey roel = for Industrial-Education Teachers in Essential War Industries, 
times gradi a — now be re- A Supervisor’s Viewpoint of Industrial Arts, Arthur L. Reagh....................006... . 186 
E New equipment in sen Cases can still be Problems in Related Instruction, Benjamin J. Novak.......... 0.0.0.0 6c cece eee eens . 189 
obtained, but war-time priorities make ship- The Success, NE I ed S10 SENG DSS 10' 4's 55 4p Sd 0 win v0 gs nips Se'ih g Aiw Cais sos 191 
ment dates a matter of uncertainty. The thing I Ne eee ree id ps ibe uses coc pee atebses SS Se | 
to do then is to get the best possible priority A Method of Teaching Auto Mechanics, H. C. Seymour and Charles Sands........... 194 
from your WPB representative, and send in A Course of Study in Distributive Education Based on Job Analysis, Murray Banks.... 198 
your orders early. Teaching Materials for Industrial Education, Chris H. Groneman.................... 201 


Summer School Opportunities 


Shop teachers who contemplate attendance 
at summer school may find assistance in solv- 
ing their problem by looking up the state- 
ments of the following institutions which have 
appeared in the advertising sections of the 
March, April, and May issues of INDUSTRIAL 
ARTS AND VOCATIONAL EDUCATION. . 

Bradley Polytechnic Institute, Peoria, Il. 
Three terms of 30 days each: May 3—June 
11; June 14—July 17; and July 19-August 21. 
Attend one, two, or three terms. 

Oregon State College, Corvallis, Ore. First 
session, June 14—July 20; second session, July 
21-August 27. Graduate and undergraduate 
courses. 

The Pennsylvania State College, State Col- 
lege, Pa. Intersession, June 7—June 25. Main 
summer session, June 28-August 6. Post- 
session, August 9-August 27. Summer semes- 
ter, June 7—September 24. Graduate and un- 
dergraduate courses. 

The Stout Institute, Menomonie, Wis. Sum- 
mer session, June 21—August 20. Three, six, 
and nine-week courses. 

University of Minnesota, Mianespolis, 
Minn. First term, June 15-July 24. Second 
term, June 26—August 28. Graduate and un- 
dergraduate ‘courses. Also some three-week 
courses. 

Wayne University, 467 West Hancock, De- 
troit, Mich. Main session, June 21-August 13. 
Postsession, August 16—August 27. Graduate 
and undergraduate courses. Opportunities of- 
fered to combine schoolwork with work in 
war-production plants. 


This Month’s Cover 


The cover picture shows three air-minded 
students attending one of the industrial-arts 
laboratory classes of Chicago public 
schools’ system. Dr. Louis Newkirk, director 
of the bureau of industrial arts, submitted 
the picture. 





Testing and Tests 


Writing Objective Tests for Shop Instruction, Frank C. Moore and William R. Mason...... 
Orthographic Projection — Identification of Planes, Elevations, and Projections, 
a sig RS RE Ute @ Gea bgine oo sscdsdeccees 
Preflight Aviation Test — Unit VI, Harold Theddore Glenn. . a 
Preflight Aviation Test — Unit VII, Harold Theodore Glenn............ 2.2... .0 000 eee euee 
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OCATIONAL training classes have expanded tremen- 
dously during the past few years, yet due to wartime 
restrictions, a relatively small amount of new shop equip- 
ment has been placed in service. It is not difficult, there- 
fore, to realize how necessary it is to give this equipment 
the best possible care. 

In the case of the J-31 Jointer, the following operating pre- 

cautions should be observed. Always keep the cutterhead knives 

sharp. Dull knives not only produce inferior work, but are 

dangerous as well. The knives should also be set accurately 
- and fastened securely. 


It is better to take several light cuts instead of one heavy one, 
a practice which imposes less strain on the machine and is much 
safer for the operator. Check the tables and the fence to be sure 
that they are properly set and locked before starting the machine. 
Never move the fence while the cutterhead is revolving. 


Since this jointer can be moved about, care should be taken to 
select a level area if its location is changed. It is also advisable 
to remove occasionally, any dust which might work its way into 
the motor shell. 

The J-31 Jointer is a quality machine, capable of producing the 
best type of work. It requires only a very small amount of time 
and effort on your part to keep it operating at its maximum 
efficiency. 


YATES-AMERICAN MACHINE COMPANY ¢ BELOIT, WISCONSIN 
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STRONG 


Short Talks on Wood— 


RED ALDER (Alnus rubra) 


The leading broadleaf tree of the Pacific North- 
a N west. Important in this region because of a 
f scarcity of other hardwoods, but not of much 
} consequence in other parts of the country. The 
wood is fine-grained, light in weight, moderately 
strong and shrinks very little. Easily worked. 

Color varies from white to pink-brown. 


The greatest portion of the annual cut is consumed locally 
in the production of furniture. A small amount is used for 
millwork, woodenware and novelties. 


Grows along the Pacific coast from southern Alaska to 
southern California, but reaches its best development in 
Washington and Oregon. Thrives in moist locations, 
especially along streams. Grows quickly and in dense stands 
following the removal of conifer forests by logging and 
fire, but is later crowded out as the hardier species grow 
in again. Is therefore considered a secondary forest tree. 


Ordinarily grows to a height of 40 to 50 feet but may 
reach 80 to 100 feet under favorable circumstances. 
Diameter is usually about 10 to 20 inches. In the forest 
the trunk is quite straight and topped with a narrow 
pyramidal head. Trees grown in the open are protusely 
branched. 


The smooth, thin, pale gray bark distinguishes it from all 
other alders. The ovate leaves are 3 to 6 inches long and 
are notched on the edges. Buds are deep red.’ Produces 
an abundant amount of seeds which are carried in little 
cones, !/, to 1 inch long. 








To date, forty-four brief articles similar to the one above and 
dealing with the more commonly used woods have appeared in these 
ads. As in the past, we continue to invite your suggestions as to the 
species of wood you would like featured in this series. 


YATES-AMERICAN 
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Naval Training Schools, 
Great Lakes, Illinois 


LIEUT. (JG.) NELSON HAUER, U.S.N.R.* 


The early sponsors of the Great Lakes 
Naval Training Station little realized when 
they selected a site 1000 miles inland that 
some day it would be the largest station in 
the world. 

Established April, 1904, by an act of Con- 
gress, the station consisted of 167 acres on 
the west shore of Lake Michigan, 30 miles 
north of Chicago. The original site was do- 
nated by the Commercial Club of Chicago 
and plans were made immediately for a build- 
ing program which was completed in 1911. 
The station was then formally opened by 
President Taft. 

It was not until 1918, during World War I, 
that a real opportunity presented itself to 
test the facilities of the station. As the Navy 
increased its wartime strength, demands were 
made upon the station for training purposes 
until it expanded to over 1200 acres of land 
and 950 buildings. At one time, during 1918, 


*Bureau of Naval Personnel, Arlington Annex, Navy 
Department, Washington, D. C. 


the station had a complement of nearly 50,000 
men. 

Phenomenal as the growth of the station 
may have seemed in 1918, today the station 
has developed to a much greater size. 

The main purpose of the training at Great 
Lakes is to prepare men for duties both 
ashore and afloat. The training consists of in- 
doctrinating new recruits, called boot train- 
ing, and preparing them for specialized jobs. 
A few of these specialized jobs are as articifers 
in the skilled trades, such as machinists, 
metalsmiths, welders, and others, including 
radiomen, signalmen, and gunners. 

Today, a seaman needs to know more than 
how to trim sails, tie knots, and navigate a 
vessel. With the passing of the frigate and 
the sloop as man-of-war vessels, and the 
introduction of steam propulsion, iron-clad 
ships, radio, and power-operated guns and 
turrets, the need for highly trained men is 
growing in direct proportion to the size of 
the Navy and “because of attacks from 


without, we are witnessing not only the great- 
est expansion that our Navy has ever known, 
but the greatest expansion that any navy has 
ever known.”! 

A large part of the training at Great Lakes 
is devoted to trade school work. The schools 
are known as service schools, of which there 
are three groups—(1)_ electricity — ord- 
nance, (2) communications —clerical, (3) 
machinists ——- metalworkers. 

Each group trains several kinds of special- 
ists, as indicated in the groups following: 

Electricity-Ordnance: electrician’s mates, 
torpedoman’s mates, gunner’s mates, fire con- 
trolmen, aviation ordnancemen. 

Communications-Clerical: radiomen, sig- 
nalmen, yeomen, storekeepers, quartermasters. 

Machinists-Metalsmiths: machinist’s mates, 
metalsmiths, boilermakers, molders, ship fit- 
ters, carpenters. 


1C. N. Smith, ‘Selection, Training, and Morale of 
Navy Personnel.’’ The Annals of the American Academy 
of Political and Social Science, p. 57-66, Vol. 220, 
March, 1942. 


— Official U. S. Navy Photograph 


Apprentice seamen receiving training in mechanical drawing and mathematics 
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All enlistees are eligible to apply for train- 
ing in the specialized branches of the service. 
Previous experience at the work is not a 
prerequisite. However, it is necessary that one 
have certain qualifications indicating aptitudes 
for learning. For those who have had previous 
experience, every opportunity is made avail- 
able to continue in the work with which 
they are familiar. 

Training to become a specialist begins after 
the period of boot training, a 12-week transi- 
tion period intended to help the new recruit 
to make the necessary psychological, physical, 
and social adjustments from civilian to Navy 
life. 

Then, too, in boot training school has be- 
gun, for the new recruit, now an apprentice 
seaman, in the elements of seamanship. Grad- 
ually floors become decks, stairs are called 
ladders, and windows are ports. He learns 
also how to take care of his clothes and how 
to make up a hammock. Formation drills and 
athletics are a large part of the day’s sched- 
ule in conjunction with the physical condition- 
ing program. 

Other features of the educational program 
in boot training are its guidance and explora- 
tory facilities. The apprentice seaman is given 
an opportunity to investigate the many 
branches of service in the Navy, and, in turn, 
the officers are in position to observe the new 
recruit and to help make recommendations 
as to the field of activity for which he is 
best qualified. 

The final selection for training in skilled 
work or entrance to a service school is based 
upon three techniques — the interview, classi- 
fication marks or grades in boot training, and 
psychological tests. Capacity to learn is the 
basis for appointment. 

The average course for specialist training 
continues for 16 weeks, 634 hours daily and 
for 5%4 days weekly. Four full days of each 
week are devoted to actual shop practice. One- 
half day is spent in related drawing, sketch- 
ing, and. blueprint reading, and one-half day 
is spent in the mathematics and science 
classes. Generally, Saturday meetings are de- 
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A recruit learning how to operate 
the power lathe 


voted to examinations on the week’s work. 

The objectives of the different courses are 
to provide training and experience that will 
be of direct benefit to the Navy ashore and 
afloat — that is, depending whether the spe- 
cialist is quartered on board ship or in a 
shore station. 

The objectives of a few of the different 
training programs are as follows: 


Machinist Mates: Operate main engines and 
auxiliary engines on board ship. Adjust, repair, 
and overhaul engines and other engine ‘equip- 
ment. Be familiar with the details of ship’s 
drainage systems, distilling plants, internal com- 
bustion engines, evaporators, and pumps. 

Metalsmiths: Make plans, time and _ cost 
estimates. Work in copper and brass. Repair 
piping. Draw out, temper, anneal, and caseharden 
metals. Know arrangements of ship’s ventilating 
systems and duties of damage repair parties. Be 
able to test watertight doors, ports, and hatches. 

Carpenter’s Mates: Use hand and power tools 
to repair or replace all woodwork on board ship. 


May, 1943 


Preserve wood surfaces in all parts of ship. Know 
various woods used in shipbuilding, how to join 
and finish them. Take charge of ship ventilation, 
painting, watertight control, drainage, laying of 
linoleum. Understand shoring and drydocking. 

Signalmen: Stand signal watch on bridge. 
Send and receive international code by blinker, 
searchlight, and semaphore. Take and receive 
flag signals. Identify flags of government depart- 
ments, naval craft, and foreign ships. Use pelorus 
and navigator’s range finder. Operate searchlights 
and signal apparatus in darkness. Identify storm 
warning and distress signals. 

Yeomen: Take charge of ship’s office. Take 
dictation, write Navy letters. Prepare reports. 
Operate duplicating machines. Use Navy filing 
system. Keep personal records. Type, route, and 
file correspondence. Handle routine details of en- 
listments, discharges, transfers, promotions, trans- 
portation, and travel. Know benefits available to 
enlisted men and how to get them. 


One of the most interesting camps at the 
Great Lakes Naval Training Station is the 
Robert Small Camp for Negroes. There are 
well over 1000 enlisted men in this camp, and 
the enlistees come from all parts of the coun- 
try. Every opportunity to get skilled training 
and qualify for a rating is given to Negroes. 

The education and training of the Negroes 
before enlisting is comparable to that of the 
white enlistees, and it is not unusual to find 
a high school or college graduate in the group. 

In the communications school there are 
over 300 Negroes in training, and it is with 
no small amount of interest and enthusiasm 
that they pursue their studies. A random 
selection of the candidates in the communica- 
tions school reveals the following experience 
and educational qualification. Candidate A has 
a B.S. degree. He is from North Carolina 
and taught school before joining the Navy. 
Candidate B is a high school graduate and 
has had experience at shoeshining and as a 
janitor. There is another who taught English 
in a college and has a M.A. degree. A fourth 
member had been employed as a post-office 
clerk in New York City. 

While the program for Negroes is still in 
the experimental stage, it is proving to be 
very successful with promises of greater 
expansion. 

In all the service schools, for Negroes as 





Students at welding, while other recruits are being taught 
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well as for whites, instruction is given in a 
manner similar to the usual vocational trade 
school procedure. Individual instruction is 
given in so far as it is possible. In the skilled 
trades shops, unit instruction sheets and job 
plans are used, supplemented with films, vis- 
ual aids, textbooks, manuals, and lesson guides. 

When the apprentice seaman completes the 
16 weeks and passes the qualifying examina- 
tion, he is eligible for a petty officer rating 
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date show that all but a very small percentage 
fail to qualify for a rating. This is partly due 
to the methods of selecting candidates for 
special training. 

The kind of training given a specialist is 
of course directed toward usefulness and the 
needs of the Navy. However, this should not 
be interpreted to mean that it is the kind 
of training that may be useful only while 


Summer Employment for Industrial- 
Education Teachers in Essential 


and assignment to sea duty. The results to 
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the specialist is in the service. In a great 
many cases, the training will be useful 
throughout the entire vocational life of the 
specialist whether he is in or out of the serv- 
ice. For example, the principles of machine- 
shop practice used by the Navy are little, 
if any, different from those used in private 
industry. In reality, a specialist in the Navy 
is being trained for active military service as 
well as for vocational life. 





War Industries 





Teachers of industrial-education subjects 


. need industrial experience. Such experience is 


required in most states for the certification 
of vocational teachers. At present, instructors 
have a strong desire to participate directly 
in the war effort during the vacation months 
by securing a job in some essential war in- 
dustry. Most teachers will be eager to secure 
work that will enable them to further ad- 
vance their professional training. Industries 
are willing to employ teachers in many areas 
during the summer months. 

In the Detroit area the following classifi- 
cations will be open this summer: 


1. Bench metalwork 6. Metallurgy and 


2. Chemical labora- heat treating 
tory 7. Patternmaking 

3. Drafting 8. Plastics 

4. Inspection and 9. Sheet metal and 
testing metal forming 


5. Machine tool op- 10. Welding 
eration 


It is important to the advancement of our 
profession that a teacher secure employment 
in an area_directly related to the subjects 
which he teaches. Teachers of drafting may 
vitalize their courses by spending the summer 
in a drafting room in industry. In Detroit, 
the industries have agreed to provide work 
experience in an area directly related to the 
subject to be taught or being taught by the 
teacher. 

Educatots in the field of industrial-teacher 
education should organize courses that are 
closely allied with work experiences in in- 
dustry. The very nature of the work done 
by a shop teacher demands that he bring 
to his students an appreciation of the prob- 
lems of labor and industry. Teachers are 
always eager to further their education by 

Department of Industrial Education, Wayne 

, and Director of Vocational Education, Detroit 
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taking college courses during the vacation 
months. It should be possible for them to 
take courses this summer that will be closely 
correlated with work experiences in essential 
war industries. 

Wayne University, Detroit’s municipal uni- 
versity, has organized courses in industrial 
education that are offered at out-of-shift 
hours. In Detroit, employment managers have 
indicated that they could best provide work 
for people on the afternoon shift, which is 
from 3:00 to 11:00 p.m. University classes 
are scheduled for people on this shift be- 
tween the hours of 9:00 a.m. and 1:00 p.m. 
It is possible for the student to schedule 
two or three courses at the university during 































the summer months. These courses are 
planned so that they are tjed up with the 
work experience in industry. For example, a 
course in “Modern Industrial Processes” is 
conducted as a weekly conference where the 
teachers get together and discuss their work 
experiences in industry. “Educational Pro- 
grams of Business and Industry in the Com- 
munity” is a course that provides an oppor- 


tunity for students to study the educational 
programs maintained by the industrialists in 
metropolitan areas. It is imperative that the 
professional courses taken during the summer 
be closely integrated with work experiences. 

Teachers of industrial-education subjects 
are expected to provide experiences in their 
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classes that will help young people take their 
places in an industrial society geared to the 
. necessities of the war. By working in war 
industries and attending school, teachers 
should be able to cope more intelligently with 
the problems resulting from: 

1. The breakdown of our skilled trades in 
terms of pay-roll jobs. 

2. Training programs for women going into 
industry. 

3. Preinduction courses designed to provide 
the necessary background experiences for 
young men going into the service. 

4. A proper attitude toward labor organiza- 
tions and labor problems. 

5. The changes taking place in industry. 

The teacher has added responsibilities dur- 
ing these times of enormous economic and 
social changes in regard to the development 
of acceptable work habits and attitudes on 
the part of his students. When the teacher 
has an opportunity to rub shoulders and work 
with people who are confronted with these 
economic and social problems, he can take 
back a lot to the school that will help him 
cope with his teaching problems. 

Industrialists have come to recognize the 
work being done in industrial-education classes 


during this war as essential and vital to the’ 


battle of production. Our advisory committees 
for the Vocational Training Programs for War 
Production Workers have functioned diligently 
and have done a great deal to build up a 
cooperative relationship between the schools 
and industry. Men trained in industrial edu- 
cation have been called into key positions to 
head up training programs within industry. 
These are only a few of the many recent de- 
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velopments which are paving the way for a 
cooperative industrial teacher education pro- 
gram between Wayne University and the in- 
dustries in metropolitan areas. 

The doors of industry are open this sum- 
mer to shop teachers who wish to make a 


— Courtesy of General Motors Corporation 


This drafting room is typical of many drafting rooms in industry in 
which public school drafting teachers will be employed this summer 


contribution to the war effort and at the 
same time receive valuable work experience 
which will contribute to their professional 
growth. 


“He profits most who serves best.” 


A Supervisor’s Viewpoint of 
Industrial Arts 


The person who is charged with the re- 
sponsibility of directing a department or a 
subject within a department should pause 
now and again to examine his philosophy 
of the subject and measure results in the 
light of his belief. This article was written 
with this viewpoint in mind, and the follow- 
ing is the outgrowth of many periods of 
cogitation and meditation. 

A viewpoint of a subject giving a true 
picture should include all phases of it. This 
would mean in this case a definite knowl- 
edge of its field, its purpose, and the trends 
as advocated by the experts in the field. 

This article will be an attempt to follow 
~*Director of Industrial Arts, Grand Rapids, Mich. 
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out that program as completely as the 
space allocated to me will allow. While this 
is a paper on industrial arts, much of it 
applies to trade education as well. 

In order that we may be properly 
oriented perhaps a somewhat general defini- 
tion of the industrial arts will help in a 
mutual understanding. 

The statement that the industrial arts is 
an area in general education, which meets 
the needs of the pupils for experiences in 
the use of materials, tools, equipment and 
a knowledge of the processes of industry 
and their social significance to the life of 
the community, should be acceptable to 
all of us. 


It should be emphasized that this is an 
area not covered by any other phase of 
general education. 

We are not to be confused with voca- 

tional education which is definitely pur- 
posed for trade training. 
_ It is unfortunate that due to the early 
misunderstanding of the purpose of the 
So-called “manual training” of forty years 
ago there still remains a feeling in the 
minds of some that there is a conflict be- 
tween these two subjects. Strange as it may 
seem there are some industrial-arts teach- 
ers who still think they are supposed to 
teach a trade. 

The original purpose of the subject was 
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and is, general education. The trade angle 
crept in and was not definitely set apart 
until 1917 at which time the Smith-Hughes 
Act was passed, definitely defining the 
sphere of vocational-industrial education. 

Those who clearly understand the phi- 
losophy of the industrial arts and trade 
education realize that there is no conflict 
between the two subjects. 

We must remember that the industrial 
arts is a feeder to the trade courses, for, 
is it not true that many boys and girls have 
never had a thought of a trade training 
until after their discovery of special abili- 
ties in some line through their experiences 
in the industrial arts. 

Truly the industrial arts and trade train- 
ing are brothers and must cooperate as 
such. 

We should not, however, make the mis- 
take in believing that there are no voca- 
tional values, or that the outcome of the 
experiences in the industrial arts may not 
be vocational for some, since many do 
receive such benefits. It is merely a ques- 
tion of emphasis and we must realize, even 
though the vocational benefits are not 
stressed er supposed to enter the picture 
very strongly, we can neither dispute the 
fact nor prevent the pupils in their aim or 
desire to take courses with that idea in 
mind. 

We must remember that there are great 
fields in industry which need the services 
of people who are acquainted with ma- 
terials and tools and who have a sufficient 
understanding of industrial processes so 
that they function intelligently in jobs 
other than those of trained craftsmen. 

We must remember also that due to new 
inventions in science and technological 
changes whole industries change. Some are 
wiped out over night and new ones take 
their place. This has happened again and 
again. An electric clock is invented and 
new types of workmen enter the factory. 
Radio comes in and ‘the phonograph goes 
out. Silk is no longer available and syn- 
thetic processes go into effect. The priorities 
force certain industries to close and thou- 
sands are idle and looking for new types of 
jobs. 

‘All of this means that general mechanical 
and industrial information is necessary for 
great numbers so that they may be able 
to make rapid readjustments time and time 
again. Yes, trade training is necessary for 
some but not for the great masses who will 
find their life’s work in industry. Their 
needs are general industrial knowledge. The 
industrial arts is their source of this ex- 
perience and it is evident, therefore, the 
work must be well done and pupils should 
be required to do their best. 


Industrial Arts Has Made Great Progress 

It is a far cry from the early days of 
the so-called manual training dedicated to 
exercise work when the school shop was 
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in’ the basement. Today the picture has 
changed and we find the shop upstairs, in 
front, and in charge of a well-trained and 
professional teacher. No longer is industrial 
arts considered a special subject but a very 
important part of the general education 
program. 

This is an industrial age and it is recog- 
nized by all educators that a knowledge of 
industry is a requisite of a well-rounded 
education. All girls and boys come in 
contact with tools and machines whether 
they are in the home, office, or shop. A 
knowledge of the safe and intelligent use 
of such equipment is a definite need of 
everyone. Since there is no other area in 
general education where such experiences 
can be gained, the industrial arts has been 
recognized as the logical agent to give this 
training. It is accepted as good education 
for, after all, is not a knowledge of one’s 
environment considered good general edu- 
cation? John Dewey in his book, Democ- 
racy and Education writes:* 

Study of mental life has made evident the 
fundamental worth of natural tendencies to 
explore, to manipulate tools and materials, to 
construct, to give expression to joyous emo- 
tions, etc. When exercises which are prompted 
by these instincts are a part of the regular 


school program, the whole pupil is engaged, . 


the artificial gap between life im school and out 
is reduced. Motives are afforded for attention 
to a large variety of materials and processes 
distinctly educational in effect, and coopera- 
tive associations which give information a 
social setting are provided. In short, the 
ground for assigning to play and active work 
a definite place in the curriculum are intellec- 
tual and social, not matters of temporary 

iency and momentary agreeableness. 
Without something of the kind, it is not pos- 
sible to secure the normal estate of effective 
learning; namely, that knowledge getting be 
an outgrowth of activities having their own 
end, instead of a school task. : 

There can be no question that the indus- 
trial arts meets all the tests in regard to 
requirements of a general education sub- 
ject. Too much time and effort has been 
wasted in trying to square our work with 
the “Seven Cardinal Principles’ of Educa- 
tion.” There has been a great deal of lip 
service and wishful thinking and not 
enough confidence in the real worth of our 
subject. 

The industrial arts stands on its own 
feet and leads the way in developing pupil 
experiences agreeable to their age, capa- 
bilities, and needs for present-day life. 

It would be interesting, if we could look 
into the minds of the instructors in the 
field, and study their answers to the 
question, why they teach the specific sub- 
ject they do, and what their idea is of 
having more than one industrial-arts sub- 
ject since it seems as if nearly all of the 
industrial-arts subjects meet all the recog- 
nized objectives of general education, such 


1Dewey, John, Democracy and Education, The Mac- 
millan Co., pp. 228-229. 
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as worthy home membership, worthy use 
of leisure time, health, consumers values, 
handyman, tryout, etc., why then do we 
not settle on one subject such as wood- 
work? No doubt you know the answer but 
a few thoughts along this line may clear 
up your thinking in regard to this question 
of a variety of offerings and many types of 
shops. 


Present-Day Trends 

There has been a decided trend away 
from the old-time unit type and toward 
the general shop, so that we now have 
listed a great number of types ef general 
shops. 

We have noted the general agreement of 
leading educators that the industrial arts 
is a regular part of the general education 
curriculum which deals with the materials 
of industry and their fabrication for the 
use of man. It is evident, therefore, that 
it would be advisable for pupils to get as 
wide a view of industry as possible and this 
means of course, contacts with, and infor- 
mation of, a great variety of materials 
and processes. 

In the early days of the unit shop with 
the handling and the processing of just one 
material, there was a very definite area 
giving rather complete knowledge and ex- 
perience to the pupils in its use. 

The idea of adding a multiplicity of 
materials was responsible for the develop- 
ment of the general shop and we found also 
such ideas as home mechanics, etc., being 
stressed. The latter grew out of the desire 
to meet the handyman objective. 

This idea also has changed and we have 
the general shop which is getting away 
from the home mechanics idea and at- 
tempts to carry on several kinds of 
activities in one shop. 

This type of industrial-arts shop has 
been very successful in the small commun- 
ity as it simplifies the problem of giving 
experiences in the use of a variety of 
materials without too great an outlay of 
money and where a number of unit shops 
would be out of the question. 

We are experiencing another change in 
the general shop, in fact, it looks like a 
drifting back toward the one material shop 
such as general woodworking, general metal 
shop, and general electricity. 

Where large unit shops have been suc- 
cessful, we find them broadening their 
activities in these shops. There are some 
who believe that the unit shop is out, but 
the writer is not of that opinion. In his 
opinion, it is a question of increasing the 
activity and introducing new materials in 
that particular field. A good example of this 
is the new machine shop. 

In the old type machine shops very few 
processes and few materials were the rule. 
Today there may be dozens of kinds of 
alloys as well as plastics used in these 
modernized shops. The processes have been 
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increased a dozen fold as for instance: the 
many kinds of heat treatments needed to 
work these innumerable materials. Similar 
examples could be recited in regard to all 
types of unit shops which now have made 
many innovations which put them in the 
class of a general shop. 


What the Future May Hold 
We have been discussing the develop- 
ment purpose and field of the industrial- 
arts courses and,-perhdps, it might be 
timely to look ahead and see -what 
future holds for the subject. 


There is little doubt that there will be “ 


many new materials and new subjects 
introduced into school shopwork in the 
future and it is quite evident that the 
needs of national defense will cause us to 
drop others as well as open up new vistas 
for service. If the popular demand is 
heeded, however, I feel sure that there will 
be a very strong trend to include provision 
for teaching more about consumers goods, 
also the social effects of industry in its 
relation to community life. There are other 
trends which are affecting the work offered. 
There is a trend toward higher qualifica- 
tions for teachers in the industrial arts. 

If we are to teach the social and eco- 
nomic relationship of industry and the 
community then teachers must have a 
broader background of life experience. 
Evidently more practical experience will be 
required of teachers. Perhaps this will mean 
the transfer of some additional areas of 
education over to the industrial-arts field. 
Naturally, placing the responsibility of 
such work on them will mean industrial- 
arts instructors must have a high profes- 
sional training in education to meet these 
new responsibilities. The study of many 
phases of sociology, psychology, and the 
other professional educational subjects will 
be mandatory and the utilization of the 
knowledge these bring will increase the 
effectiveness of their teaching and perhaps 
determine the length of time many instruc- 
tors are allowed to stay in the teaching 
field agreeable with their willingness to 
assume these new responsibilities. 

There are new fields to plow in the 
humanitarian phase of life and some cities 
have been fortunate enough to have had 
some experience along this line. Our de- 
partment has been working with the physi- 
cally and mentally handicapped. Included 
in this list are cripples (mainly from in- 
fantile paralysis), the deaf, the blind, some 
bedridden, and the mentally deprived. It 
has been a great satisfaction to find we 
could give these young people a new lease 
on life after they find they have ability 
to create beautiful things like normal chil- 
dren. Of course, there are other than 
“morale” values such as the vocational. An 
example of this which I would like to quote 
is that of a bedridden boy whom we were 
able to teach how to do beautiful wood 











carving and make jewelry, even though he 
must remain on his back all of his life.. 

It has been a great inspiration to us to 
know. he has a shop of his own where he 
now helps earn his living by selling these 
products of his skill in handicraft. 

This review would not be complete with- 
out mentioning the trend of extending the 
pupils’ experiences out of the shop. 

There is a growing tendency for home 
shops or hobby shops and it is our great 
good fortune that the industrial arts can 
aid in this work. Many men are spending 
a considerable time after school hours and 
on Saturdays in helping promote this move- 
ment:. The opportunity to organize clubs 


and sae ges us recreational and crafts- 


ts..has been accepted by 
many aa the influence of the industrial 
arts grows and grows. 

This is a grand work and should not be 
neglected since it gives us an opportunity 
to reach a great class of people who need 
our help. We know that industry is lower- 
ing the age at which they will continue to 
employ men and also they have raised the 
age for entry into industry. This means 
that there are many young men who will 
have a period before going to work in which 
they must have some interest to keep them 
from losing heart or becoming demoralized. 
The draft has helped this cause but will 
find it more than necessary to find a means 
of building up the morale of those who are 
rejected. 

The condition of the older people is 
helped by bringing the handicraft into the 
home, for many of these older people have 
never learned the art of self-entertainment 
and their participation in the home shop 
and its handicraft is a substitute and often 
the beginning of a new opportunity to 
commercialize new-found talents. 

In forecasting trends in education it 
seems as if there are growing responsibili- 
ties which teachers must accept regardless 
of what they are teaching. If we are right 
in our contention that education is the de- 
velopment of the physical, moral, and in- 
tellectual abilities of the individual then 
we have some responsibilities for which 
common complaint leads one to believe we 
have not done our best. We daily hear 
complaints that our people especially many 
young people are irresponsible and demor- 
alized. That this is true is evidenced by the 
increase in crime between the ages of 16 
and 23 years of age. 

We are also reminded of the pitiful con- 
dition of those who are too old to get back 
into gainful occupations and are cracking 
under the strain. 

It is not necessary to review the reasons 
for all of these conditions but it would seem 
expedient to study the question and deter- 
mine what our future responsibility to this 
question is. 

We in the field of industrial education 
can and should do a great deal about this. 
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After all this: is a question of character 

building and nowhere in education is there 
a greater opportunity for making a contri- 
bution than in our own field. 

A lack of responsibility and stamina can 
be traced directly to a lack of confidence 
in one’s ability to hold his place in the 
rest of society. The antidote to this, it 
would seem, is to develop the abilities 
necessary to accomplish things equal to 
that of others; to teach the individual he 
has capacities which are necessary to the 
success of any individual. An example is, 
the art of planning and problem solving 
which is an inseparable part of our work 
and taught in all well-organized industrial 
courses. 

The initiation and successful completion 
of a project in the shop is a_ tangible 
evidence of this ability. The quality of the 
work depends after all on the honesty and 
diligence of the individual. He learns that 

‘good results depend on- honest effort and 
the value of the project depends on honest 
work. 

He recognizes that the project is the 
result of his hand and brain and he knows 
whether he has shirked or not, and there is 
nothing he or anyone else can do to change 
that fact. He knows mow that careful, 
thoughtful work pays. He knows that there 
is nothing he can do or say which will alter 
this fact and another lesson .in character 
forming has sunk into his consciousness. 

This subject could be enlarged to show 
that we cam and do teach the value of 
getting along with our fellow workers, the 
just evaluation of another’s as well as our 
own efforts, etc. 

These thoughts have not sufficiently 
taken into consideration one of the most 
valuable psychological effects which is gen- 
erally accepted as a stabilizer and antidote 
for demoralization, that is, giving the indi- 
vidual something which acts as an anchor, 
in other words something he can tie to such 
as trained salable abilities which assure the 
individual he is not one apart but one of 
many necessary links in the scheme of 
things. 

Teachers must accept greater responsi- 
bilities and think more of the influence of 
their subject on the individuals than just 
the skills and subject matter. This is par- 
ticularly true today, since specialization in 
industry is taking away much of the joy 
and pride of craftsmanship and replacing 
it by more and more routine machine 
operations. 

The industrial arts is a part of any 
well-organized system of education. It is 
not only a necessary part of general educa- 
tion but a great motivating force which is 
growing in importance day by day and 
anyone should be proud to have a chance 
to work in this field. It is a work which has 
no limit for the teacher who has ambition 
and the desire to serve in the great cause 
of education. 
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In contrast with the earlier, more difficult _ 


days, vocational schools, “trade,” “industrial,” 
and vocational education, are rapidly reaching 
a firm, permanent footing. Recognition, al- 
though still somewhat grudgingly given, is 


being earned. The sudden demands for in- 
dustrially trained men and women occasioned’. 


by the great war, have placed upon vocational 
schools and departments heavy responsibilities 
and burdens. The generally successful handling 
of war-production training programs has won 
for the cause of vocational education further 
praise. The unique feature of vocational edu- 
cation, the school shop, has made remarkable 
educational contributions and has been ad- 
mired and respected by educators and. laymen 
alike. 
Unfortunately, it appears that te maitat” 
ed the 


the program which is ae t 
related subjects has not 1 to keep 


pace, and has become by far the weaker | 


portion of the unit. It is to be regretted that 
many vocational educators have eb ‘into 
the habit of mentally shrugging tWeir<shoul- 
ders and speaking apologetidafly of the situa- 
tion without taking steps to provide a remedy. 
There is an inexcusable neglect of the entire 
field of related instruction. The few textbooks 
in the vocational education field treat the 
topic very hastily and superficially, if indeed 
at all. There is nothing in the periodic litera- 
ture. Vocational education conventions and 
meetings seldom devote any time or attention 
to this important problem. 

The causes for the condition are numerous 
and worth considering. There has been con- 
siderable confusion as to the aim of related 
instruction, resulting in a lack of confidence 
on the part of students and teachers alike in 
its value. Unique administrative difficulties 
have generally necessitated disheartening ros- 
ter complications. Serious-minded related sub- 
jects teachers have been in doubt as to what 
should be taught and the methods to be used 
for presenting instructional material. 

Without presuming to prescribe remedies 
for the confusion, it was thought helpful to 
analyze in some detail the problems in related 
instruction, and present a few of the prac- 
tices followed by various vocational schools 
and educators. 


Aims of Related Instruction 
The purpose of related instruction is gen- 
erally stated to be to meet the vocational 


. heeds and interests of the students, as well 


as to develop a well-rounded individual. For 
mechanical trades, science, mathematics, and 
drawing are generally considered to be tech- 
nical, while such subjects as English, social 
studies, music, and the like, are termed cul- 
tural. It is apparent, however, that the divi- 





“Murrell Dobbins Vocational School, Philadelphia, Pa. 


sion between the groups of subjects is arti- 
ficial. and. perhaps undesirable. Some of the 
mathematics: and science may not apply 
strictly to the trade, and the social-studies 
department, for example, should give consid- 
erable attention to labor relations, unions, 
parliamentary procedure, industrial history, 
and the like. In certain localities and under | 


Problems in Related Instruction 


requirements are superimposed. Some insti- 
tutions require completion of the ninth, tenth, 
or even the eleventh grade. Prior to the war 
at least, many schools preferred students to 
enter at 15 or 16 year@bigege or even older. 
The thought yes * e@Sure greater physical 
maturity, Seridugw@s’ of no aim, and 
,»to haves students of accepta le age for em- 


certain conditions, the term related is. ied® ‘ " ploymerté at graduation. Because vocational 
to mathematics, science, drawi me- ¢ jchéals and courses are ‘relatively limited and 
times social studies, but not ish. Sem@®* in great demand, students come with varying 


individuals are. impatiergy- With fRame 
related, ‘and would, abolish tp Gesignation 


oi peas 

> general aims have been 
. more” specific objective¥ by a 
cators. The’ list which follows 

is moat in the main from Magilf and U. S. 


Vocational Education Bulletin No. 1.? 


- 


1. To provide the necessary tools for work-* 


4 in the trade. For example, certain phases 
mathematics: English, and mechanical 
drawing arg:,indispensable for shop‘ computa- 
tions, layout work, etc. 


2: To give a basis for understanding the 


Arade operations and processes, in order that 


they may be performed safely, intelligently, 
and efficiently. 

3. To provide a background and under- 
standing of industries related to the specific 
vocation being studied. The purpose is to 
enable the student to be a more intelligent 
worker by showing the place of his skill in 
the complete industrial process. It further- 
more should be of aid in keeping pace with 
changing conditions, and in facilitating a 
transfer to a related skill in the event of 
technological unemployment. 

4. To develop an understanding of the 
working world, and the place of the worker 
in society. To understand industrial organiza- 
tion and industrial relations. 

5. To provide for intelligent consumer edu- 
cation, leisure activities, and self-directing 
citizenship. 

6. To prepare capable individuals for in- 
dustrial leadership and foremanship. 

As is common with objectives as broad in 
scope as those presented, almost any instruc- 
tional material can by rationalization be said 
to fall under one or more of them. These 
objectives should be useful, however, as a 
guide to thinking. 


Problems in Administration 
The minimum age for entrance into voca- 
tional education is set at 14 years by the 
Smith-Hughes Act. In various localities other 


1Magill, Dr. Walter H., Professor of Industrial Educa- 
tion, University of Pennsylvania. 

*Vocational Education Bulletin No. 1. “Statement of 
Policies for the Administration of Vocational Education,” 
p. 34, United States Department of the Interior, Office of 
Education, 1937. 
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backgrounds, s experience, ‘and age. The un- 


us heterogeneity of the vocational school 
ulation entails a significant teaching 
Soldat. 


Many vocational schools have in recent 
years introduced or expanded systems of 
selection® of students. The reasons are sev- 

(1) To eliminate the subnormal stu- 
dents incapable of profiting from the instruc- 
tion. Many academicians have for a long 
time held the view that vocational schools are 
institutions for the backward, and have been 
mistakenly guiding those students there. (2) 
To provide an objective basis for admitting 
students where the number of applicants ex- 
ceeds vocational school facilities. (3) To pro- 
vide information useful in guiding students 
after admission. 

The methods of selection vary considerably 
among vocational schools. In some cases the 
students are briefly interviewed. Some schools 
admit students on the recommendation of the 
school previously attended. In certain in- 
stances the previous school record is the de- 
ciding factor. Some schools prescribe meeting 
of physical requirements only. Other institu- 
tions consult intelligence test scores. In other 
cases .paper and pencil tests of mechanical 
aptitude, mathematics achievement, or vo- 
cabulary are used. In a few instances students 
are required to submit evidence of hobby or 
other work, or are asked to manipulate tools 
in a shop. In most institutions various com- 
binations of the above methods are employed. 

Requirements for graduation vary consid- 
erably. In some cases it occurs automatically 
upon the completion of a specified number 
of hours in shops — or a specified number of 
months or years of attendance — or, irrespec- 
tive of time, upon the attainment of a certain 
level of skill. These features all have a bear- 
ing upon the organization of related instruc- 
tion. In many cases students are admitted 
from a‘high school after having completed 
a varying amount of high school work. Some 
give part or full credit for related subjects. 

Since almost every program is made up 
of a greater or lesser variety of trades, the 
student population in any one trade is rela- 





%“The Selection of Students,” pp. 390-391. The Phi 
Delta Kappan, April, 1940. “How Effective is Selection of 
Students for Vocational Schools?’’ Education, pp. 533-537, 
May, 1941. 
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tively small. It becomes frequently impossible 
to roster full classes, especially in the upper 
grade levels. Some schools ignore trade dif- 
ferences and enroll students indiscriminately 
in related classes on the basis of grade level 
only. Another practice is to attempt to com- 
bine grade levels in trades that have some 
basic similarity examples that might be 
cited are: combination of machine construc- 
tion and drafting, patternmaking and cabinet- 
making. Still another procedure is the en- 
rolling of trade groups’ in all classes as a unit, 
irrespective of grade level. 

The federal requirement of a week of 30 
clock hours results in a longer than tradi- 
tional school day. The fact also that the class- 
room subjects occupy only 50 per cent* of 
the school time means that relatively less 
time can be allotted to each of them than is 
customary in high school. This is likely to 
require that the related teacher meet a large 
number of. different classes, necessitating 
more preparations. Some institutions seek to 
improve the latter condition by reducing the 
emphasis on certain subjects or eliminating 
them entirely; another procedure is the alter- 
ation of related subjects by -terms. 

In large vocational schools it is probably 
a common practice to have related teachers 
who are subject specialists, as in the regular 
high schools. The enrolling practice is to 
assign instructors to the teaching of one 
or a few of the related subjects. 

In a small number of cases, a related 
teacher specialization by trade has been prac- 
ticed. In this arrangement one individual in- 
structs a trade group in all the related 
subjects. Still another practice is the teaching 
of technical subjects like mathematics, science, 
and drawing by shop teachers, while the class- 
room teachers instruct in the remaining sub- 
jects like English, social studies, and physical 
education. The last two mentioned practices 
are said-generally to be resorted to in small 
vocational programs in which there are not 
enough students or teachers to permit class 
specialization by subject. Some individuals 
consider that these plans may have value 
even in larger institutions. 

A few schools, especially those featuring 
food trades, have a full week of shopwork 
alternating with a week of related instruction. 
The claim for this arrangement is that a full 
day of shopwork permits the completion of 
projects which could not otherwise be at- 
tempted if interrupted by related work. Some 
individuals have the opinion that the weekly 
intervals between the shop and related classes 
are wmmdesirably long. Probably most voca- 
tional schools have the day divided, with half 
devoted to shopwork and half to related 
subjects. Shopwork may be given every morn- 
ing or every afternoon. In some cases, rosters 
have been constructed so that shop is given 
in the morning several days of the week and 
in the afternoon on the remaining days. 


What Should Be Taught? 
The problem of what should be taught is 
by no means one which is confined to voca- 
tional education. Of the almost incompre- 
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hensibly vast store of skills, knowledges, 
beliefs, and behavior patterns, only the. most 
essential can be selected for attention. There 
is endless controversy among educators, stu- 
dents, and enlightened thinking people in 
general, over what should be included in order 
to best meet the needs of the learner. 

Some individuals claim that, since voca- 
tional school students are basically the same 
as high school students of the same age, the 
classroom subjects should be practically 
identical with those offered in the high school. 
At the other extreme are individuals who 
maintain that all related instruction should be 
completely based upon, and directly applied 
to, the trade. Most vocational schools in prac- 
tice tend to attempt a course somewhere 
between thesextremes. The results thus far 
appear to be decidedly indifferent. Genuine 
difficulties in organization such as have been 
pointed out have caused considerable dis- 
couragement and frequent relapse into text- 
book teaching of academic material. In order 
to comply with the requirements contingent 
upon securing federal subsidy, vocational 
schools avoid using academic terms like 
physics, chemistry, algebra, trigonometry. It 
is required that the work be called merely 
related science, related mathematics, etc. 
Whatever may be the advantage of such a 
terminology, the fact remains that employers 
and, more recently, representatives of the 
armed service insist upon an evaluation of 
credits in algebra, geometry, and physics. The 
general public has been conditioned to think 
of classroom subjects in their academic terms. 

It might be desirable to review some of 
the possible approaches in determining what 
should be the curricular content: 

1. Job Analysis: This is the best-known 
approach, and the one most frequently men- 
tioned. The various occupations are broken 
down into operations, and the attempt is made 
to determine what related instructional mate- 
rial is needed to perform the operations. The 
United States Office of Education has pub- 
lished monographs of analyses of various 
trades, and there have been a number of 
similar analyses made at various graduate 
schools of education in the form of theses 
and dissertations. 

Such studies are often limited and inade- 
quate, despite their undoubted value. 

2. Opinions of Experts in Field: Another 
approach is to ask acknowledged experts for 
their opinions as to what instructional mate- 
rial is most fundamental. It is generally the 
policy to submit an outline made up of 
items which may be checked off by the expert 
as essential or nonessential. This approach 
has the limitation that so-called experts are 
likely to devote too little time and thought 
to questionnaires. Furthermore, there is the 


*Studies of this nature are being conducted in the 
course ‘Curriculum Construction in the Related Subjects” 
at the University of Pennsylvania as part of the Voca- 
tional Teacher Training This is under the 
Direction of Professor Walter H. Mec” An individual 
member of the class draws up a list of principles from one 
related subject matter field and submits it to workmen, 
foremen, and shop teachers in a given trade. These 
experts indicate whether a given principle is essential, 
desirable but not essential, or unessential. 

“Director of Industrial Arts, Cleveland, Ohio. 
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tendency to check as important anything 
looking familiar, irrespective of its possible 
significance in a trade. 

It seems unnecessary to discuss in detail 
the other methods which are to be found in 
standard books on curriculum. Some of the 
methods include: analysis of adult activities, 
analysis of literature, analysis of adolescent 
needs and activities, and so on. 

It will be probably agreed that no amount 
of statistical analysis and objective research 
can displace teacher judgment. No matter how 
valuable any body of material may be to the 
adult or the trade, it must be adapted to 
the adolescent learner. The teacher must 
motivate and direct the learning, and in so 
doing he may be required to add or delete 
instructional material, depending upon the 
needs and capacities of the particular students 
with whom he happens to be dealing. 

One purpose, it will be remembered, is- the 
providing of a background which will make 
the student a worker of some adaptability. 
Young people frequently compare question- 
ingly the length of regular day school cur- 
riculums With the short period of training 
often without related instruction of many of 
the war-production training courses. Aside 
from the compulsory attendance laws, mini- 
mum employment-age standards operating in 
peacetime, and developmental needs of ado- 
lescents, there is the object to make these 
students capable of understanding and con- 
trolling industrial processes. The aim of the 
War Production Training Program is gen- 
erally to develop, as quickly as possible, a 
skill in a single operation. These’ short-term 
trainees are not expected to become mechanics 
in the real sense of the term. It should be 
realized, of course, that a vocational school 
graduate is not usually a fully qualified me- 
chanic, but it is hoped that he has the 
foundation for becoming one upon the acquisi- 
tion of working experience. 


How Should Related Material Be 
Organized and Presented? 

Some advocate a psychological organization 
of material in which a shop problem is used 
as a basis, and related instruction is given 
as it is directly needed to solve the shop 
situation. As an example, in a mechanical 
trade, such a topic might be gasoline. Instruc- 
tional material covering an extended period 
might be developed from it. Some individuals 
claim further that the related material should 
be taught simultaneously with the need for 
it in the shop. 

Many take the view that there is greater 
economy in learning, as well as a better back- 
ground for the student, resulting from a logi- 
cal instruction in fundamental principles, 
motivating and vitalizing the teaching with 
trade applications. 

Still others advocate a year or more de- 
voted to basic principlés, with projects having 
specified trade application being reserved for 
the latter parts of the course: 

It should be remembered that many stu- 
dents come to vocational schools from aca- 
demic institutions because of a dislike for the 
abstract and impractical classroom subjects. 
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The related subjects’ teachers must, in addi- 
tion to their heavy and confused roster and 
curriculum burden, exert exceptional efforts 
toward motivation. The modern vocational 
school student, whatever the soundness of the 
question and his qualification to ask it, de- 
mands to know “what good is this going to 
do me in my trade?” The effect is to stimu- 
late the thinking of the teacher to find a 
reasonable justification for the material he is 
giving. Whatever disciplines are to be derived 
from related instruction, must be realized to 
a considerable degree from instructional mate- 
rial which is at the same time inherently 
useful. 

It seems desirable that the related teachers 
be assigned to a limited variety of trades for 
teaching. If alert, he can learn enough of the 
general materials, procedures, and terminology 
of the trade to make intelligent applications 
of related subject material. It is highly im- 
portant that related teachers keep in touch 
with working conditions by working during 
summers, at least in alternate years. In this 
way it is possible to learn the technical, social, 
and ethical needs of workers. Generally stu- 
dents experience greater confidence and moti- 
vation from a related teacher who is not 
entirely academic. Some related teachers, par- 
ticularly of mathematics and science, prefer 
a specialized study and devotion to a single 
trade. One wonders whether the too special- 
ized related subjects teacher is in the best 
position to instruct the adolescent whose 
needs for general living, and even trade back- 
ground, are more fundamental than special- 
ized. The tendency is common for a person 
who specializes too narrowly either to be- 
come stagnant or to develop material of too 
technical a nature. It should be remembered, 
furthermore, that public federally authorized 
vocational education is specifically required 
to be of “less than college grade.” 

In presenting instructional material in the 
related subjects, many people have advocated 
and attempted to practice individualized in- 
struction, based upon units or contracts. The 
heterogeneity of student background, trade, 
combinations, and textbook limitations, have 
served as the stimulus. Since most shop learn- 
ing is accomplished admirably in individual 
jobs, the argument is advanced that the same 
protedure should prove successful in the 
classroom. In actual practice, the exclusive 
or excessive use of written units in the class- 
room is likely to dull interest and militate 
against effective learning. It may be stated 
further that mechanically minded students 
are not generally fluent or persistent readers. 

It is a fact that less extensive use can 
usually be made of available textbooks than 
in high school. The alert teacher is of neces- 
sity obliged to organize in mimeographed form 
significant portions of instructional material 
in order to insure efficiency and definiteness 
in teaching. Learning is likely to be stimulated 
by the use of active student participation, 
demonstrations, teacher presentations, and 
similar concrete approaches. 

Related instruction can probably be con- 
ducted best by the alert teacher who applies 
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any or all of the recognized instructional 
methods, depending upon the needs of the 
group being taught. The average groups who 
are embarking upon their vocational school 
careers are taught most effectively, probably, 
with group methods of instruction predomi- 
nating. As the students mature and develop 
the habit of individual work on jobs in the 
shop, individual activities may then be ex- 
panded and used. 

Instructional and test material should be 
flexibly organized. Students of advanced ma- 
turity and background can by means of 
achievement tests be placed in related classes 
which will be stimulating and valuable to 
them. This will prevent deadening repetition, 
waste of time, and discontent. 


Recommendations 

In the light of the present situation in the 
field of related instruction it seems helpful 
to offer the following suggestions: 

1. One general and definite need which 
merits immediate attention is that for more 
writing in the vocational-education field. 
Probably more professional reading on the 
part of vocational teachers is needed. This 
is reflected in the fact that there is at pres- 
ent but one vocational-education journal of 
any importance; several others have been 
discontinued, apparently because of lack of 
support. 

It seems to be almost a tradition among 
vocational educators that they work quietly 
and industriously at their tasks, without tak- 
ing the time to acquaint in writing their fel- 
low educators with what they are doing. 

The public can hardly be charged with 
responsibility for their ignorance of the exist- 
ence and work of vocational education when 
they seldom hear or read anything about it. 
At the present time there seems to be little 
interchange of ideas, excepting by word of 
mouth at meetings or conventions. Almost 
invariably each local vocational education 
program is undertaken without being able to 
draw, to any appreciable extent, upon the 
experience of established institutions else- 
where. 

In the field of related instruction there is 
great timidity and reluctance to exchange 
ideas. The excuse frequently given is that 
the field is “too new to have anything to 
show yet.” It is a fact that practically all 
of our vocational-educational systems have 
been operating for only a relatively brief pe- 
riod. Even in these few years, however, some 
materials and ideas have been developed, how- 
ever imperfectly, which are worth sharing and 
developing. Uncertainty and evasiveness are 
clearly shown in the vague reports many 
people give: “the related work consists of the 
essentials that directly apply to the trade.” 

It should be clearly understood that there 
is not being recommended, either directly or 
implicitly, the centralization or standardiza- 
tion of vocational education beyond the legal 
requirements. It will be agreed, however, that 
the making available of information and ideas 
permits a more rapid and effective develop- 
ment of the individual programs. The dupli- 
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cation of effort appears at present to be un- 
necessarily excessive. 

2. The increase in professional vocational 
education in colleges and universities offers 
an opportunity for research in the related 
subjects field, as well as other phases of 
vocational education. Curriculum studies can 
be made and content developed under the 
guidance of competent professors. Useful and 
acceptable survey studies of practices in vo- 
cational education might well be made in the 
form of graduate theses. 

3. In many situations, related teachers seem 
to carry an excessive load. It would be desir- 
able to conduct studies of teacher load, ap- 
plying these formulas now in general use by 
educators. If this impression is verified, ob- 
viously the teacher load should be reduced. 

4. Time, and possibly funds,. should be de- 
voted more extensively than at present for 
the study and development of curriculum 
content by competent teachers and curriculum 
specialists. 

5. The need for textbooks still is great in 
the related subjects. Very recently textbooks 
have been appearing in ever increasing num- 
bers. Many have been unusually valuable and 
useful. An appreciable proportion, however, 
appear to have been written in haste and 
with poor planning, consequently having lim- 
ited value. 

6. A more closely knit association of voca- 
tional schools, permitting a more easy ex- 
change of ideas and materials, is necessary. 
The wide geographic distribution of centers 
for vocational education makes this task un- 
usually difficult, but not impossible. 

7. The growing maturity of the vocational 
education movement should make possible 
the training of properly qualified individuals 
who are planning to become teachers of re- 
lated subjects. In contrast to the present 
teachers who generally have been recruited 
from other fields and given a few professional 
courses in vocational education, the newer 
instructors should be given the benefit of a 
more complete and better balanced training 
program. It is perhaps unnecessary to note 
that an adequate salary schedule is an in- 
fluential factor in attracting able individuals 
to the field. 





THE SUCCESS 


I never paid attention 
All the time I was in school, 
And as for doing homework, 
Do you take me for a fool? 


My study time I used for naps, 
Or comic books I hadn’t read, 

And I copied all the answers 
From the fellow up ahead. 


No Siree, I never listened, 
And look at me, I’m doing swell, 
I’m the first assistant porter 
In a fifty-cent hotel. 
— Leonard E. Schmidt 
Lincoln Hall Vocational Shops, 
Lincolndale, N. Y. 
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The Coming Vacation Days 


“WHAT am I going to do this year during 
my vacation?” This question may well be 
considered by all teachers, especially those 
who are now teaching industrial arts and 
vocational education. 

To the one, a course at summer school 
may offer the best solution to this prob- 
lem. The teacher who has some unfinished 
work separating him from a coveted scho- 
lastic degree should take advantage of 
every opportunity to attain his educa- 
tional goal. This year, especially, offers a 
fine chance to spend considerable time at 
some university, acquiring knowledge, 
which will enable one to do the job of 
teaching a little better and a little more 
effectively. 

When planning for this summer session 
at school it may be well to consider that 
it can and should serve the dual purpose 
of furnishing both mental and physical 
growth. For this reason, the summer school 
program should contain a goodly portion 
of the courses which are needed to make 
the instructor more conversant with the 
material which he teaches in the classroom, 
but gymnasium and athletic work also 
should be included. This is so often over- 
looked by teachers who have been teach- 
ing for a number of years. It is true, many 
such summer school students will play 
golf, go swimming, boating, and hiking, 
and in that way get some wholesome, 
bodily exercise. It may be better, however, 
if these men would enroll also in gym 
classes, and thus get accustomed once 
more to follow a directed course which 
under present conditions will most likely 
be patterned after the typical army muscle 
building exercises. This regimentation may 
not be to everyone’s liking, but it does 
precondition the individual to what is 
coming when he enters the army, no 
matter at what level. 

Then, too, such a course may be just 
what is wanted as a preparation for giv- 
ing students the physical training courses 
prescribed for the preinduction work to be 
given in high school. The gym work at the 
summer school may give teachers a vivid 
idea of what a commando course asks of 
the pupil, how an obstacle course may be 
laid out, and how the various obstacles 
may be built. 

Other teachers, instead of attending 
summer school, may want to avail them- 
selves of the opportunities offered by in- 
dustry to aid in the war-production pro- 





gram. Mr. Earl L. Bedell, in his article 
entitled “Summer Employment for Indus- 
trial-Education Teachers in Essential War 
Industries,” which appears on page 185 in 
this issue, shows the opportunities, possi- 
bilities, and advantages which this type 
of vacation program offers to the shop 
teacher. 

Spending vacation time by aiding the 
war-production effort may also be very 
educational, especially for those shop 
teachers who have had little or no prac- 
tical experience in the type of shopwork 
which they have been asked to teach at 
school. A month or two in an industrial 
shop may be a very strenuous way of 
spending a vacation as compared to one 
spent in resting at a lakeside cottage, but 
it will be a very worth-while and instruc- 
tive experience. Besides providing experi- 
ence, such a vacation will satisfy the pa- 
triotic urge which every good American 
feels during these days when our country 
is in peril. 


Preinduction Training 


AT THE Saturday morning industrial- 
arts session of the Illinois Vocational 
Association convention at Peoria, Ill., Lt. 
Col. Verne C. Fryklund gave an enlighten- 
ing and authoritative statement on the 
need of preinduction training in high 
school, 

Practically his very first statement 
brought out the fact that the new 18-year- 
old inductees are not as ready to take the 
army induction training as were the older 
men who have been inducted up to now. 
Evidently the fact that the older inductees 
had more experience helped them to get 
more out of the three months’ training 
which the army gives those who enter its 
ranks. 

It also must be remembered that 87 per 
cent of an armored division consists of 
specialists, who must have knowledge, 
speed, accuracy, and confidence in per- 
forming their particular duties. Further- 
more, it must not be overlooked that there 
is no reason to believe that this war will 
be over in a short while; hence, it will be 
our 18 year olds who are the ones who 
will win this war. 

The 18 year olds are no longer in high 
school. They are in the army and school 
can no longer prepare them except.as the 
army sees need for school training. The 
16 year olds, however, will be with us for 
another two years. They can and must be 
better prepared than their brothers who 
are now being inducted. 

What can the school offer these boys 
who in two short years are to assume the 
responsibility of fighting this country’s 
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battlés? What help can be given them to 
better fit them into the six hundred odd 
jobs in which the army needs men with 
specialized training? 

Many of these jobs are quite technical. 
Many of them require a sound knowledge 
of science and mathematics. These two 
subjects, therefore, must be emphasized in 
high school, but they must be adapted to 
the needs. The training must be simple 
and thorough. The physics must be ap- 
plied to the electrical gadgets, to the auto- 
motive equipment, and to the mechanisms 
of guns and other army equipment with 
which the soldier is equipped to go into 
battle. 

The emphasis must be placed on the 
ability of using the knowledge practically. 
Long abstract discussions are out of place. 
The end result must be a quick under- 
standing, and the acquiring of the ability 
to apply effectively that which has been 
learned. 

This preinduction training cannot be 
merely an academic assignment. The need 
is for young men who possess certain basic 
skills. Their knowledge of machines, tools, 
electricity, and auto mechanics must be 
about what industrial arts has been at- 
tempting to give in the school shop. The 
work, as given in the past, however, must 
be intensified. The objectives of industrial 
arts must be re-evaluated for the time 
being, and must be given an almost voca- 
tional direction. 

Our skilled men are getting fewer, and 
the boys in the industrial-arts classes must 
be prepared to take their places. Pre- 
induction training is, therefore, a very 
definite industrial-arts obligation. 

But there is more to be done for our 
16 year olds. Besides the required knowl- 
edges and skills they must acquire the right 
attitudes. As was quite evident from the 
addresses given at Peoria by both Brig. 
Gen. Stephen G. Henry and Lt. Col. 
Fryklund, many of the inductees have no 
clear understanding what this war is all 
about, or why they should be concerned 
with the outcome of it. 

The 16 year olds must be made to see 
what a priceless boon it is to be an 
inhabitant of these United States. They 
must be shown that our soldiers are fight- 
ing very definitely to maintain our home 
life. They must be shown what caused 
World War II, and why we had to engage 
in it. They must know how their individual 
efforts can assist in winning this war. They 
must be given a good understanding of 
first-aid practice so that they can rec- 
ognize shock, sprain, simple and compound 
fractures, and know what to do, and espe- 
cially what not to do, in each of these 
cases. 
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They should also know something about 
the organization of the army and what is 
expected of the man who is about to be 
inducted. They must be coached so that 
they can quickly adjust themselves to 
army life, and they must be helped to 
overcome their fears of the unknown. 

Preinduction training is a big under- 
taking, and all teachers must assist in 
doing their part plus a little more if the 
job is to be done right. It is well to 
remember that the best way to help our 
soldiers to return home safe and sound, 
is to give them the best possible training 
so that they know thoroughly, just what 
to do under all circumstances in this 
gigantic effort to save all humanity from 
slavery. 


Vacation Days and the 
Student 


NO DOUBT many of the older high 
school boys and girls will spend most of 
their vacation days helping the war effort 
by working on farms, taking care of chil- 
dren of mothers working in war industries, 
or taking entire care of a household while 
the other members of the family are work- 
ing at furthering the country’s victory- 
production program. 

There are, however, a great many 
younger children who, because of present 
conditions, will receive less supervision 
and thoughtlessly may run grave danger 
of being injured or of losing their lives. 
These youngsters need preconditioning for 
their vacation days, and this may well be 
done at school, especially by shop teach- 
ers who know how to teach specific as well 
as general safety. : 

Probably the most important point to 
emphasize is the need for strictly observ- 
ing all safety rules in crossing streets and 
highways. It is true, gasoline rationing 
will cut down automobile travel, yet it 
takes but one auto to do a lot of damage. 
Children who thoughtlessly dash out into 
the street or highway may be struck by 
even slow-moving vehicles. Calling «their 
attention to these dangers now may save 
lives later on. 

The need for this type of safety work 
is clearly shown by the following quota- 
tion taken from a safety bulletin published 
by the Milwaukee Safety Commission: 

“Despite a greatly improved traffic 
safety record in Wisconsin, the man-power 
loss resulting from accidents is serious, 
as noted by the State Motor Vehicle 
Department. 

“A study reveals that of October’s 44 
traffic accident victims, four were farmers 
and four were farmers’ helpers. Others 
killed included two army lieutenants, five 
truck drivers, five housewives, a shipyard 
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“We'll Have to Take Better Care of the Things We Do Have!” 


worker, a concrete worker, a paper-mill 
worker, a metalworker, an ordnance em- 
ployee, a painter, a laborer, and five 
school children. 

“These persons will be missed on farms, 
in homes, in schools, in war plants, and 
in the armed forces.” 

Then there are the dangers accompany- 
ing the many water sports in which chil- 
dren as well as grownups like to indulge, 
such as canoeing, boating, fishing, and 
swimming. These are all accompanied by 
their own type of dangers, all of which 
should be vividly and dramatically em- 
phasized to the students now, if they are 
to act as effective deterrents during the 
summer months, when the ebullient spirit 
of youth prompts rash undertakings. 

Another point that has to be strongly 
emphasized is the safe handling of matches 
and fires, at home as well as in fields and 
forests. Carelessness in this regard costs the 
country millions of dollars every year, 
besides causing injuries, suffering, deaths, 
and much mental anguish to those who 
may be entrapped, without any fault of 


their own, in the path of a conflagration 
that has been caused by the carelessness 
of another. 

Even such seemingly innocent games as 
flying kites may result in serious dangers 
to the child who does not recognize the 
hazards as they arise. High-voltage elec- 
tricity may easily travel along a kite string 
that is entangled among the transmission 
wires, especially when that string is slightly 
damp. Young children do not know this. 
Their attention must be called to such 
dangers. Then, too, many a boy was 
seriously injured and permanently crippled 
because he ventured too far out on a weak 
tree limb to loosen his favorite kite. The 
youngster may not recognize the danger 
to which he is exposing himself until it is 
too late. A little safety talk telling him 
about these unknown dangers may spare 
him suffering. 

Many other danger factors may be 
added, but the thing to remember is that 
there is still time to take care of this type 
of safety instruction. Let’s make the best 
use of that time. 








A Method of Teaching 
Auto Mechanics 


H. C. SEYMOUR* and CHARLES SANDS** 


The increase in use of automobiles‘ has 
brought with it a demand for expert auto 
mechanics upon whom is placed the responsi- 
bility of maintaining cars at a standard es- 
sential to effective operation and safety. The 
need for trained mechanics is being increas- 
ingly felt and for this reason those in the 
field of vocational education are searching 
continually for better methods of training 
young men for this trade. It is the purpose 
of this article to describe one method of 
teaching auto mechanics which has been de- 
veloped in an Indian boarding school. 


Boarding Schools for Indians 

The United States government has estab- 
lished schools for Indian youth throughout 
the country. Some of these institutions are 
located on Indian reservations; others are 
located in cities and towns. One of the latter 
type is located at Albuquerque, N. Mex., 
where Pueblos, Navajos, Apaches, Utes, and 
representatives of other tribes enroll as sec- 
ondary school pupils. The school enrolls In- 
dian pupils from grades 7 to 12 and accepts 
postgraduates for as long a time as the indi- 
vidual student can be given training from 
which he can profit. The school is called a 
boarding school since all pupils arrive in the 
fall and remain until the following spring. The 
government furnishes dormitories and a din- 





*Director, Educational and Vocational Guidance, 
Rochester, N. Y. Formerly Superintendent of the Boarding 
Schools of the United States Indian Service, Santa Fe, 
N. Mex. 

**Head of auto mechanics, Albuquerque Indian School, 
Santa Fe, N. Mex. 

1This article was written before the rationing of auto- 
mobiles became effective! 
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ing hall, as well as a shop and classroom space. 
Each school, therefore, becomes a miniature 
community where services are performed sim- 
ilar to those available in small towns and 
villages. Thus the program at Albuquerque 
includes a tailor shop, a shoeshop, a store, a 
kitchen, a bakery, woodworking and carpen- 
try shops, a farm and dairy, shops for masons, 
electricians, painters, auto mechanics, ma- 
chinists, and blacksmiths. 

Each enrollee at the beginning of the sev- 
enth grade chooses a.shop where he will 
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remain for the entire 18 weeks of the first 
semester. During the second semester a dif- 
ferent shop is chosen as is done each succes- 
sive semester thereafter during his three jun- 
ior high school years.? 


The Course in Auto Mechanics 

Beginning with the tenth grade, each student 
has the opportunity of specializing in one 
vocation in which he is interested. Although 
it is not compulsory that each student elect 
one of the vocations which he has experienced 
on a tryout basis, it is nevertheless true that 
most pupils begin to specialize on the basis 
of their earlier tryout experiences. 

The auto-mechanics course is popular. Em- 
phasis these days upon mechanized transporta- 
tion has resulted in heightened interest in 
auto-mechanics instruction. A number of 
students are interested though their qualifica- 
tions often indicate a lack of ability. In order 
that the school might determine who are really 
fitted to become auto mechanics, the course 
at the tenth, eleventh, and twelfth-year levels 
is designated as general auto mechanics but 
is miore often called a service course since 
the emphasis is not so much upon technical 
auto mechanics as upon the less complicated 
operations of maintaining and repairing a 
car. The ordinary repairs that the layman 
must perform are stressed. 

Boys who elect to take auto mechanics at 
the beginning of the tenth grade spend one 





*The writers are somewhat skeptical of tryout experi- 
ences of only six weeks. The longer allowance of one 
semester somewhat limits the breadth of choice, but off- 
sets this difficulty by actually giving boys a real oppor- 
tunity to investigate a maximum of six trades. 





This permanent workbench, extending from line 1 to line 9, is located at the east end of the shop in front 
of each car. See Figure 1. This illustration shows the section at line 6. Each tool has a particular location on 
the tool board. The form of the tool, painted onto this board, shows very quickly what tools are missing or 
mislaid. The boy, shown at the right, is in line 3. He is assembling the rear end of a standard make of car 
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half a day in the shop, the other half in the 
classroom where they receive academic train- 
ing. The setup closely follows the program 
under which the Smith-Hughes law operates. 

The first shop unit is learning to drive or, 
if the pupil already has his license, the im- 
provement of driving technique. The safety 
instructor in the’ school gives each boy at 
least ten hours of driving instruction and 
rates each according to his ability to handle 
different kinds of automotive equipment. 
Greasing, oiling, washing, and car checking 
are other units offered in this first year. In 
the eleventh and twelfth years minor car 
repairs are added and by the time the boy 
completes the twelfth grade he has not only 
learned many repair operations, but through 
repetition has had opportunity to develop 
speed as well as accuracy. 

This extensive exploratory period is valu- 
able in helping the instructor to select the 
boys who later enroll as postgraduates in the 
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Fig. 5. The shop record card 


auto-mechanics shop. By the time these pupils 
have graduated from the twelfth grade, the 
instructor knows those students who may 
profit from additional training in auto me- 
chanics.2 Those whom he rejects he tells 
frankly why he believes they are unsuited 
to become trained mechanics. He guides the 
best drivers into the Indian service as drivers. 


3It has been argued here by critics of the system that 
this double-screening process— the tryout period during 
junior high school and the general auto-mechanics course 
during the tenth, eleventh, and twelfth grades unnec- 
essarily prolongs the period of time of education for 
youth. It is said that such a program works a hardship 
for youth who need and wish to enter the occupation as 
early in their careers as possible. In the first place, an 
early choice has not proven to be always the best choice. 
Secondly, because of legislative restrictions industry has 
been unwilling to employ youth until they reach at least 
a minimum age of 18. The tendency is for postponement 
of employment of youth. Furthermore, for Indian Youth 
the essentials of auto-mechanics instruction is good gen- 
eral education. It would even be excellent consumer-edu- 
cation for white boys in city or rural high schools. The 
criticisms are not as serious nor as fundamental as the 
reader might judge upon casual examination of the 
system. 
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Fig. 6. The proposed auto-mechanic shop at the 
Santa Fe Indian School 


Others use the training to care for tribal or 
personal cars within their own village.‘ 

At the end of the twelfth grade the head 
auto mechanic selects those’ who may profit 
from an intensive course, always with the 
thought of how many the Indian service and 
private industry can and will absorb. Those 
who are selected from the intensive. course 
on a postgraduate level report at the auto 
shop at the beginning of the working day 
in the same manner as do auto mechanics or 
other tradesmen. There they spend the entire 
day except for two 45-minute periods when 
they leave to work for their room and board. 
Learning to remain at a job all day has its 
advantages. When the school day is broken 
into 45-minute classes, students come to ex- 
pect change and variety which they continue 
to expect during their first months of em- 
ployment. 

No definite time limit is set into which 
must be crowded all the essentials of auto- 
mechanics instruction. Students remain at 
the school until they are trained or placed. 
In general, boys take three years to com- 
plete the projects assigned, but some com- 
plete the work in a shorter period of time. 

Before proceeding to describe a _ typical 
working day and the line system of instruc- 
tion, it might be of interest to know the 
manner in which cars are made available for 
repair. The management of two boarding 
schools at Sante Fe and Albuquerque is under 
one superintendent. Within that organization 
there are 38 pieces of automotive equipment, 
10 passenger cars, 8 large trucks, 6 pickup 


‘It has been said that this program is wasting the time 
of the boy who thinks he is interested in auto mechanics, 
but who in the end is not proficient enough to be selected 
for the special training offered on a postgraduate basis. 
Interestingly enough, those who are the least capable fall 
out along the route, some transfer to other courses, and a 
few are actually guided into other trades, The course is 
self-exploratory and self-factfinding. By the time the 
group reaches the twelfth grade, they are already well 
selected. 

‘Boys from other Indian schools who are recommended 
by their superintendents for special work in auto 
mechanics are sometimes admitted. 





trucks, six 35-passenger buses, and 8 tractors. 
It is unnecessary to seek private cars, al- 
though for some purposes of instruction 
models other than those owned by the school 
are brought in. A shop which owns and op- 
erates its own vehicles has several advantages. 
In the first place, there is no competition 
with outside trade. Secondly, the program can 
be adapted to meet the needs of individual 
boys within the shop. That is, jobs can be 
saved for particular boys who have reached 
a point in their progress where a specific or 
specialized job is needed. Third, the boy who 
does the major repair on the car can see 
whether his work stands up over an extended 
period of time.® 


Description of the Shop 

The plan of the shop is shown in Figure 1. 
There are two entrances to the shop, one at 
the front to admit cars to the lines; and one 
at the rear which not only admits cars to 
the automatic lift, but also serves as an 
exit for cars from the lines. Cars brought 
in for repairs are pointed toward the win- 
dows on the east side of the shop. 

Under these windows are installed perma- 
nent workbenches attached to which are the 
tool boards containing all the tools necessary 
for instruction in that line. See Figure 2. The 
shop walls are painted black 4 feet from the 
floor; the remainder a light gray. Car-section 
lines are marked off as indicated in Figure 1. 
Storage facilities, a tire repair room, and a 
parts room are included at the rear of the 
shop. 


The Line System of Instruction 

For want of a better name, the unique 
method of instruction developed at the Albu- 
querque Indian School has been termed the 
line system, primarily because each section 
or line in the shop has been designated for 
specific divisions of the car. 

The shop is divided into nine lines as shown 
in Figure 1. 

(1) Front axle-steering and front springs; 
(2) brakes; (3) rear end and springs; (4) 
transmission, clutch, and drive lines; (5) mo- 
tor tuneup, valves, carburetor, fuel pump, 





*This system, theref is hat different than that 





of the typical public trade school, 


The tool board and tools for line 2. Fig. 9 shows 
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and ignition; (6) complete motor overhaul; 
(7) electrical; (8) paint and bodywork — 
welding and blacksmithing; (9) greasing, oil- 
ing, and general checkup. 

These divisions form logical divisions of 
the automobile itself. When the auto me- 
chanics have been selected and there is a 
full enrollment, there is a total enrollment 
of 18 in the class or two pupils for each line. 
When it is light, the minimum requirements 
of such a system are 9, or one for each line. 
Usually the number in each class is kept at 
18— the maximum? capacity. 

The method of selection has already been 
described. For this course an attempt is made 
to hand-pick the applicants on the assump- 
tion that auto mechanics need to be well 
trained both from the viewpoint of safety 
and of usefulness to the public. Once selected, 
the boys choose the first line in which instruc- 
tion is to be given. Every attempt is made to 
satisfy their first preference. Inasmuch as 
each successful applicant will pass through 
all the lines before departure from school, 
there is not much advantage to this first 
choice. It is used as a motivating device in 
so far as choices can be granted. Each boy 
is changed from one line to the next when 
the instructor and his assistant consider that 
he has gained sufficient skill and technical 
information in the processes of that line or 
until the instructor notices a loss of interest. 
Whenever two boys have been assigned to 
the same line, one boy, usually the older 
and certainly the more experienced, is left in 
the line to help the new member to learn 
the skills and technical knowledge of that 
line. The time which each boy spends in 
each line depends upon his ability to master 
the skills and upon the number of times he 
has opportunity to repeat the more important 
operations. 

The methods of instruction may be de- 
scribed by referring to actual cases. Let us 
suppose that a car has been brought in for 
a complete overhauling. It is broken up into 
eight sections. The chassis is left on line 8 — 
since bodywork, welding, blacksmithing, and 
painting may be required. The motor is de- 
tached and moved by crane to line 6. Any 
movable parts involving wiring are taken by 
the boys in line 7. The transmission and 








line 9, where lubrication and servicing is done 


clutch are assigned to line 4, and so on. Each 
line does for that car the particular tasks 
assigned it. 

In order that new boys may learn what 
steps to take approaching a particular job — 
for example, the relining of brakes — sheets 
have been prepared describing in logical se- 
quence the operations to be performed. Differ- 
ent sheets for each make of car are avail- 
able. Even the more experienced boys are 
encouraged to use these check sheets as a 
means of testing their knowledge of the order 
of operations. Similar check sheets are used 
in many commercial shops ‘to encourage thor- 
oughness. The head mechanic passes from 
line to line talking over the problems with 
each boy in charge. He runs through the 
operations with him, indicating how far he 
should proceed before seeking help or asking 
for a check on his procedures. The check 
sheets indicate clearly the operations in se- 
quence for each job and at what point their 
work should be checked. Generally speaking, 
checking is done before a particular unit is 
enclosed so that inspection of the interior 
mechanism can be made. 

As soon as the boys in the line complete 
the operation to the point of needing a check 
by an expert, the head auto mechanic is 
called. He certifies to the accuracy with 
which the operation has been performed. The 
boys then proceed with the next operation, 
until checking is again required. The head 
mechanic may inspect the equipment in the 
absence of the boys in which case he places 
a tag upon the equipment as an index of 
satisfactory workmanship. This tag is author- 
ity for the boys to proceed with the next 
operation. When the car is entirely reas- 
sembled it is taken out for a test run by 
the head auto mechanic who puts it through 
its paces. He usually takes with him one 
of the boys to help train him to detect diffi- 
culties in the mechanical operation of the 
car. If some part of the car does not operate 
satisfactorily, it is brought back to the lines 
where the original work was done. Each boy 
then learns to check carefully the work as- 
signed him. é 

Perhaps the foregoing illustration may seem 
unusual. In fact, this is almost an every week 
occurrence in the shop described. In a num- 
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ber of cases, however, cars are brought in 
for specific repairs; the brakes need to be 
relined, the motor needs a tuneup, or the 
front wheels are out of alignment. In such 
cases the cars are sent to the lines where 
the necessary operations are performed. If 
the car is to be serviced it is sent to line 9 
where the operations of greasing and oiling 
are completed. 

It may well be asked what happens to 
boys on lines when no work is available for 
them. Underneath the bench in each line are the 
parts of three standard cars: Ford, Chevrolet, 
and Plymouth — parts that relate to that line 
only. It is customary procedure for new boys 
on the line to be given the opportunity to dis- 
assemble and reassemble this equipment, as 
shown in Figure 3. They get actual practice 
fitting the various parts together. This is not 
an unsupervised practice. Each boy is checked 
in the same manner as when working on an 
actual car. Older and more experienced boys 
also busy themselves with assembly and 
breakdown of spare parts related to their 
lines, or study the manuals of standard-make 
cars, particularly those sections that apply to 


their line. In some instances complete cars. 


have been assembled by the boys in the 
shop and the cars sent to the farm or shops 
to use in transporting equipment and mate- 
rials. Actually, there is very little spare time. 
The instructor realizes the value of real jobs 
and knows how dull any made work can 
become. He therefore plans this work so care- 
fully that each boy knows what his next job 
will be even before his present job has been 
completed. 

It has been assumed that three factors of 
learning operate in any situation. There is 
the skill to be learned, technical knowledge, 
and job wisdom. The first of these three 
essentials is cared for by the methods of line 
instruction just described. What of the other 
two equally important factors? > 

In most trade schools technical knowledge 
is given in related classes. It has been the 
practice in the present setup to relate tech- 
nical information a little more definitely to 
the job in progress. If a boy is relining brakes 
and is selecting brake lining, the instructor 
takes the learner aside to explain the techni- 


Indian boys repair government cars. A Navajo 
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cal details of brake-lining construction, what 
happens when grease enters the brake shoe, 
the relation of hydraulics to brake manipula- 
tion, etc. This is highly individualized in- 
struction and some have argued ‘hat it is 
costly in time. It is the contention of the 
instructors that explanation of technical de- 
tails when the specific skill is learned is bet- 
ter teaching and that the two should not be 
separated either by separate instructors or 
by an interval of time between teaching the 
skill and teaching the technical basis of the 
skill. The instructors are well aware that this 
procedure slows up output. They believe, 
however, that the shop exists for pupils and 
that production is for that reason secondary. 
When the pupil has mastered the fundamental 
skills and has had opportunity to learn the 
technical details of the job, at that time only 
should emphasis be placed upon speed of 
production — at that time alone should effort 
be made to speed up operations. 


Job Wisdom 

The line system lends itself to teaching 
job wisdom. Two boys in each ‘line must 
work together. They must cooperate. They 
learn to respect the rights of others. They 
must develop habits of honesty and truthful- 
ness by the system of checking tools daily. 
No boys leaves the shop until the tool boards 
on each of the nine lines are checked. The 
fact that each boy is not forced to so speed 
up his work that he sacrifices accuracy en- 
courages habits of thoroughness and results 
in less friction between pupils or between 
pupil and driver. Since each boy is responsible 
for a definite repair, he knows he must ac- 
cept responsibility for the effect of his work- 
manship. The car or truck must perform effi- 
ciently. There is little chance to pass the buck. 


The Instructor’s Responsibilities 

The functions of the head mechanic and 
his assistant are easily understood when one 
thoroughly understands the line system. They 
plan the work of the shop, inspect the work 
in each line frequently, check the work so 
that students may proceed with the next as- 
signment, and give technical information as 
required. They also maintain contact with 
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those governmental agencies where boys are 
likely to be placed. It is needless to say the 
success of the system, as in any other sys- 
tem, depends to no small extent upon the 
fairness, the wisdom, and the foresight of the 


teaching personnel. 


Toolroom and Tool Boards 

All the ordinary tools necessary for repairs 
to that line are located on tool boards im- 
mediately over the bench. See Figure 4. It 
will be seen that each tool. board has black 
silhouettes of each tool painted at the exact 
location where each tool is suspended. At the 
end of the working day, it is comparatively 
simple to check tools. The instructor or his 
assistant checks each line for missing tools.’ 
There is, of course, some duplication in small 
tools. Wrenches, pliers, and screw drivers 
needed for one line must be purchased for 
other lines. This disadvantage is outweighed 
by the increase in speed of operation. No boy 
has to wait for tools. Specialized equipment 
is checked out by the instructor or by his 
representative from the instructor’s supply 
cabinet which is usually locked. 

The argument for a toolroom in order that 
each boy may have the experience of checking 
and caring for tools has been found impracti- 
cal in this shop. In the first place, no boy 
who likes auto mechanics likes to be assigned 
to the toolroom; in the school shop there is 
not enough toolroom activity. Secondly, with 
this method of instruction it would be neces- 
sary for each boy to spend a longer period 
of time in the toolroom. Such a procedure 
would lessen interest. It is the contention of 
the writers that assignment of boys to tool- 
rooms has been overemphasized and in this 
shop it would be completely out of place. 

At the present time no student is assigned 
full time to the parts room. Again the demand 
is so limited that to place a boy there would 
result in excessive monotony. In the average 
school shop the stock of parts is so limited 
to the type of work accepted that many times 
the education of auto mechanics in parts-room 
techniques is overrated. A policy of allowing 
all boys in the shop access to tee parts room 


‘In one year’s operation the value of the tools lost was 


and a Pueblo boy are shown working together on line 1. 
Fig. 8 shows the tools used on line 1 
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for needed parts has failed to result in losses 
or lack of order. The only safeguard found 
necessary is the ruling that an assistant me- 
chanic must accompany a student to the parts 
room. In this way the boy is certain to secure 
the proper parts and the parts room is always 
left in good order. 


Records and Examinations 

No description of a teaching device would 
be complete without some mention of records 
and examinations. Figure 5 is the shop report 
used in the school. The established procedure 
is to record the marks immediately after the 
job is completéd. This is done in the presence 
of the boy. There is then no mystery attached 
to marks, and each boy associates his mark 
with the particular job done. This procedure 
has been found to be particularly effective 
as a means of motivation. There is also an 
opportunity for each boy to review his rec- 
ord any time he chooses. A rack adjacent to 
the instructor’s desk holds the shop card of 
each enrollee. Do other boys compare their 
records with others in the class? Sometimes, 
and no attempt is made to prevent it. So 
far, there is no indication that this discour- 
ages the poorer workmen or causes those who 
perform well to overestimate their importance. 

The card calls for two sets of marks — 
one for attitude and one for workmanship. 
This distinction has increased the value of 
the record for counselors and has made it 
clear to boys in the shops that both a desir- 
able attitude and careful workmanship are 
essential for shop success. The symbols , g, 
and vg refer to the terms poor, good, and very 
good. This three-division marking scheme has 
met some opposition. The shop instructors 
contend that a five-point classification differ- 
entiates between students more advantageous- 
ly than the three-point scale in use at present, 
and undoubtedly their argument is sound. 

Examinations are given at the end of the 
year. Each boy is given a list of those opera- 
tions he is expected to perform in advance of 
the examination. The actual test, consists of 
assembling a particular section of the car as 
for example, a motor, a carburetor, or a 
transmission. The task assigned is dependent 
upon each boy’s progress in the shop. 


Conclusions 

The advantages of the system described 
herein may be summarized as follows: 

1. The boy is taught to think for himself. 

2. He learns to associate tools with the 
particular operation. 

3. He learns effective standards of accom- 
plishment. 

4. It is easy for the instructor to discover 
who is most versatile in all the operations, 
and who has a flare for work on a particular 
part of a car. 

5. Related information and technical in- 
struction are given at the time it is most 
needed, i.e., at the time the skill is performed. 

6. There is ample opportunity for repeti- 
tion and drill on one operation since each 
boy can remain on the specific line for as 
long a time as is necessary. 


7. Definite responsibility is fixed upon the 
individual both for the success of the opera- 
tion and for care of tools. 

8. There is no chance for the boy to shirk 
his job. The disciplinary problem has been 
practically eliminated. 

9. It is possible for the instructor to adapt 
instruction to individual differences. 

The disadvantages are as follows: 

1. When a number of rush jobs are sched- 
uled there is a tendency to stress the skills 
to be performed and‘to slight technical re- 
lated instruction. 

2. There is some increase in costs neces- 
sitated by the purchase of duplicate sets of 
small tools. 

There are other disadvantages within the 
system that could be corrected in another 
situation. 

1. Line 8, devoted to painting, should not 
be included in the regular lines. Figure 6 is 
a plan for a proposed shop in which this diffi- 
culty has been eliminated. 

2. No system is provided by which a boy 
begins to make a collection of his own tools 
while he is being trained. 

3. The doors to the present shop do not 
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allow access to the specific lines by direct 
entrance. The correction of this difficulty is 
cared for in the proposed layout shown in 
Figure 6. 

4. There is a tendency to limit the instruc- 
tion to the cars which are available in the 
system. It is probable that more versatility 
would be gained were more cars brought in 
from the outside. 

Interest in the line’ system has been evi- 
denced by some service department heads 
employed by automobile dealers, although no 
attempt has been made to adopt it for com- 
mercial purposes. Whether this system would 
lend itself to the elements of production 
where speed and ability to produce are es- 
sential to the life of a business is prob- 
lematical. It remains for someone to experi- 
ment with this system in a commercial garage. 

It is recognized that the system just de- 
scribed is peculiar to the conditions existing 
in a local situation. However, it is believed 
that the elements of this system are appli- 
cable to other school systems in which auto 
mechanics is taught, and the writers believe 
that schools who try this system will not 
return to their old methods of instruction. 


A COURSE OF STUDY IN DISTRIBUTIVE 
EDUCATION BASED ON JOB ANALYSIS 


MURRAY BANKS* 


The course of study in a particular subject 
should express the aims and objectives of that 
subject as it contributes to the entire se- 
quence of courses preparing for a particular 
vocational field. Well-organized curriculums 
and courses of study, therefore, are essential 
for efficiency in any field of vocational 
education. 

This article deals with the course of study 
offered in the cooperative course in retail 
selling in the Millville High School, Millville, 
N. J., as it grew out of a job analysis. Fol- 
lowing the listing of the objectives of these 
courses of study is the schedule that was 
drawn up for this curriculum. The relation 
of the schedule or topics to the duty or job 
analysis will be indicated. 


Subjects in the Retail Selling 
Course of Study 

The subjects included in the distributive 
education curriculum were: (1) retail sales- 
manship, (2) principles and practices of re- 
tailing, (3) the psychology of human rela- 
tions, (4) conference on store practice and 
job problems, and (5) merchandise infor- 
mation. 

Retail Salesmanship 

Aims and Objectives — General Objectives: 


1. To develop the proper knowledges and 
skills of salesmanship. 
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2. To develop the ability to analyze mer- 
chandise qualities. 

3. To develop the ability to co-ordinate 
merchandise knowledge and sales tech- 
niques. . 

4. To develop the ability to apply basic 
knowledge and skills of merchandise 
analysis and of sales techniques to new 
situations. 

. To develop the “sales personality.” 

6. To develop the desirable character 

traits. 


mn 


Specific Objectives: 
1. To teach effective selling techniques for 
retail selling. 
2. To develop skills: 


a) Sales arithmetic (selling price per 
unit; discount; sales checks; 
measurements, etc.). 

b) Analyzing merchandise to deter- 
mine quality. 

c) Constructing selling points from 
an. analysis of the merchandise. 


Relation of Aims and Objectives 
to the Duty Analysis 

A job analysis of 78 representative selling 
positions revealed a number of duties which 
were frequently performed. The following list 
of duties performed by salespeople will indi- 
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cate the relationship of the aims and objec- 
tives of the course to the duty analysis. 

. Meet customers. 

Size up customers. 

Determine what customer wants. 
Present merchandise. 

Demonstrate goods. 

. Meet objections to merchandise. 

. Help customer select right merchandise. 
. Convince customer. 

. Close the sale. 

. Try to increase average sale. 

. Talk up merchandise. 

. Write sales checks. 
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. Calculate what the customer is to pay.. 


. Figure sales tax. 

. Keep record of sales. 

. Make change. 

. Meet objections to firm. 

. Handle phone orders. 

. Give prices and estimates over phone. 
. Wait on several customers at once. 

. Phone customers about specials. 

. Recommend services, such as credit, etc. 
. Make service calls. 

. Operate cash register. 

. Keep records of returns. 

. Write register error slips. 


Abilities Involved in Selling 
A person employed in saleswork requires 
the following abilities. 
1. Social abilities necessary for making 
satisfactory business contacts: 


a) Ability to appraise correctly the 
people with whom he has busi- 
ness relations, including custom- 
ers, his employer, and his fellow 
workers. 

b) Ability to talk and act in a pleas- 
ing manner. 

c) Ability to speak good English. 

d) Ability to present a good appear- 
ance. 

2. Abilities needed in aiding customers to 
solve their buying problems: 


a) Ability to render to customers 
the kind of selling service they 
need by helping them: 


(1) To define their wants in 
terms of goods available. 

(2) To select goods that will 
satisfy their wants. 

(3) To overcome any seeming- 
ly insurmountable buying 
obstacles. 

6) Ability to show customers how 
they can use to advantage the 
goods the store has in stock. 

c) Ability to render auxiliary selling 
services that will build good will 
for the store. 

3. Abilities necessary to handle goods and 
services sold: 


a) Ability to learn how the goods 


1Derived from Kenneth B. Haas’s Distributive Education 
(New York: Gregg Publishing Company, 1941), pp. 16-17. 
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sold in the store may meet the 
needs of a wide variety of cus- 
tomers and how to present to 
customers the value of goods for 
their purposes. 

b) Ability to handle the goods so as 
to display their qualities effec- 
tively. 

c) Ability: to act as an efficient mem- 
ber of a distributive system. 

4. Store-service abilities of value to the 
salesperson : 

a) Ability to conform to the organ- 
ization, practices, and policies ex- 
pressed in the rules, regulations, 
and working instructions of the 
employer. 

b) Ability to read, write, and com- 
pute rapidly and accurately. 

c) Ability to handle the goods he 
sells so as to prevent loss, ihsure 
safety, and facilitate service. 


Topics Covered in Retail Salesmanship 

1. Selling as a vocation. 

2. Training to improve the salesman’s at- 
titude or personality. This involves: 

a) Helping the salesman to develop 
enthusiasm for his job. 

b) Determining and developing the 
qualities of a well-integrated sell- 
ing personality. 

c) Setting standards of personal 
appearance. 

3. Training to increase the salesman’s 
knowledge of his merchandise and 
store. This involves: 

a) Facts about the store and its 
policies. 

6b) Facts about the merchandise; its 
materials and manufacturing proc- 
esses. 

c) The points of superiority of the 
merchandise; its selling or buying 
points. 

d) Facts about the stock carried. 

e) Facts about the uses and care of 
the merchandise. 

f) Facts about competition. 

4. Training to increase the salesman’s 
- knowledge of customers. This involves: 

a) A study of what makes people 
buy. 

b) Creating effective appeals. 

c) The problem of classifying and 
handling customers. 

. Training to improve the salesman’s sell- 
ing technique. It involves: 

a) The successful approach. 

b) Planning and using an effective 
presentation. 

c) Meeting the customer’s objections 
and securing conviction. 

d) Closing the sale. 

e) Increasing the sales through ef- 
fective suggestion. 

. Store system. 

. Recording the sale (selling arithmetic). 

. The salesperson’s nonselling duties and 
responsibilities. 

. Care of merchandise. 
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Principles and Practices of Retailing 
Aims and Objectives — General Aim: 

To give students a general knowledge of 
the organization and function of various types 
of retailing establishments, so that they might 
develop a more intelligent understanding of 
the retail field and its problems. 


Specific Aim: 

To show those students who are in retailing 
the advantages of one type of establishment 
compared to another and to give them enough 
of the techniques and store operation to help 
them determine the particular branch of the 
retail business they might care to specialize in, 
in addition to a well-rounded perspective of 
retailing principles and practices. 


Relation of Aims and Objectives 

to the Duty. Analysis: 

. Take inventory. 

. Report markdowns. 

. Keep record of returns. 

. Mark price tickets. 

Keep want slips. 

. Rearrange counters. 

Clean and arrange display shelves. 

. Keep reserve stock complete. 

. Size stock. 

. Receive and mark merchandise. 

. Write copy. 

. Make signs. 

. Aid in making window displays. 

. Address sales promotion cards. 

. Write good-will letters. 

. Hire employees. 

. Make adjustments. 

. Write requisition for supplies. 

. Check reserve stock. 

. Make out bank slip. 

. Turn in money to office. 

. Accept and approve checks. 

. Give discounts. 

. Put away incoming stock. 

. Mark stock. 

. Report slow selling merchandise. 

. Inspect incoming merchandise. 

. Remove and distribute merchandise. 
. Give training to other employees. 

. Confer with employer about customers. 
. Confer with employer about credit. 
. Confer with employer about policies. 
. Do comparison shopping. 

. Receive salesmen. 

. Write reorder letters to manufacturers. 
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Topics Covered in Retail Principles 
and Practices 

. The meaning of retailing. 

. Types of retail stores. 

. Store location, structure, layout, and 
equipment. 

. Store organization. 

. Principles of merchandising. 

. Receiving. 

. Marking. 

. Stock turnover. 

. Inventory. 

. Retail advertising. 

. Sign writing. 


wns = 


KB Ovo os Aum 


_— 








12. Floor, counter, and window display. 
13. The consumer point of view. 

14. Efficient customer service. 

15. Personnel management in retail stores. 
16. Store finance and accounting. 

17. Credits and collection. 

18. Current trends in retailing. 


The Psychology of Human Relations 
Aims and Objectives — General Objective: 

To develop the student’s knowledge of 
people so that he may more successfully 
adapt himself to the various situations involv- 
ing social contact and social learnings. 


Specific Objectives: 

1. To give information that will aid stu- 
dents to know what to look for and to 
be aware of when seeking social stimuli. 

2. To help students interpret these stim- 
uli more successfully than they other- 
wise would. 

3. To help students appraise correctly 
people with whom they will have busi- 
ness relations, including buyers, em- 
ployers, employer representatives, fel- 
low salespeople and employees who are 
subordinate to them. 

4. To adopt a pleasing manner in meeting 
those with whom they come in contact 
in their work. ; 

5. To show students how to control their 
conduct so as not to reveal any feelings 
or emotional reactions that are annoy- 
ing to others. 

6. To show students how to determine 
whether they have succeeded or failed 
in their efforts to improve their social 
ability. 

7. To help students receive practice in 
making social adaptations in their store 
activities. 

8. To help students analyze the ways and 
means by which they can be success- 
ful in their business-social contacts. 

9. To plan and direct a sequence of the 
social contacts that the learners are to 
study. 

10. To help students select new goals and 
stimulate them in their efforts to at- 
tain these goals. 


Relation of Aims and Objectives 
to the Duty Analysis: 


. Size up customers. 

. Make adjustments. 

. Make exchanges. 

. Meet objections. 

. Handle customer complaints. 

. Handle phone complaints. 

. Wait on several customers at once. 

. Handle customers with relief stamps. 

. Notify customers when promises must 
be broken, etc. 

10. Give training to other employees. 

11. Help other employees. 
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12. Confer with employer about progress. 


13. Cooperate with employer and employees. 
14. Hire employees. 

15. Receive salesmen. 

16. Write good-will letters. 
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17. Confer with employer about credit. 

18. Wait on other salespeople’s counters. 

19. Run errands for employer and em- 
ployees. 


Conference on Store Practice and 
Job Problems 

Objective of Conferences on Store Practice: 

This course provides for special discussions 
which aim to aid the student to understand 
and interpret correctly current problems and 
needs of the trainees, as- they arise in the 
course of their store experiences. Conferences 
are held on such matters as these: 


. Sales techniques. 

. Consumer problems. 

. Merchandise information. 

. Fashion. 

. Phases of economics and business law 
as they relate to retailing. 

. The personality of the salesperson. 

. Dress and decorum. 

. Courtesy in business. 

9. The ethics of business. 

10. Employee-employer relationships. 

11. Opportunities for growth on the job. 


Shortcomings in arithmetic, spelling, pen- 
manship, vocabulary, pronunciation, telephone 
technique, effective speech, approved English 
usage, etc., are overcome by conferences, dis- 
cussions, and individual drills rather than by 
class lecture methods. 


ak WH 


on OO 


Merchandise Information 
Aims and Objectives — General Aims: 


A thorough study of merchandise (textiles 
and nontextiles) has many values for the 
student. First, as a consumer, the student 
will be better equipped to purchase mer- 
chandise at better values. Second, from the 
standpoint of the salesperson, this course at- 
tempts to actually increase the earning power 
of the trained student. 


Specific Objectives 
The more specific aims of this course are: 


1. To develop rational bases for evaluating 
merchandise offered for sale. 

2. To develop a merchandise background 
of textile and nontextile commodities 
for purposes of more successful selling. 

3. To learn how the manufacturing and 
finishing processes affect the style, qual- 
ity, and price of the merchandise. 

4. To provide a general foundation of 
knowledge concerning commodities and 
techniques for analyzing pertinent fea- 
tures of merchandise. : 

5. To learn the satisfaction possibilities of 
the goods offered for sale. 


Relation of Aims and Objectives 
to the Duty Analysis: 
1. Know how the product will perform. 
2. Know what it is made of. 
3. Know the uses of the product. 
4. Understand labels on merchandise. 
5. Interpret meaning of labels. 
6. Know quality. 
7. Know launderability of merchandise. 








“8. Know construction details. 
9. Know points of superiority. 
10. Know sources of products. 
11. Know colors. 

12. Know styles. 

13. Know standards. 

14. Know assortments. 

15. Know how to care for products. 

16. Know competing goods. 

17. Know price lines available. 
18. Know sizes. 


Topics Covered in Merchandise 
Information 
1. Sources of information on merchandise. 
2. Divisions ‘and classifications of mer- 
chandise. 


3. Information on textiles. 

4. Information on nontextiles such as 
hardware, furniture, furs, cosmetics, etc. 

5. Art in merchandise. 

6. Color line and design, and fashion. 

7. Familiarity with merchandise manuals. 

8. Trade literature. 

9. U. S. government publications of inter- 


est to retailers. 
10. Importance of care of stock. 


Hours. for School Instruction: 

School instruction is offered to the coop- 
erative part-time trainees for four periods 
daily. Of these four periods, two periods were 
devoted to the related instruction as out- 
lined above. 


School Instruction As Contrasted 
With Store Training 

In discussing the content of the course of 
study it should be kept in mind that the in- 
struction offered by the school is concerned 
with basic background information as well as 
with specific job training. In speaking of 
learning activities, which should be directed 
by the school on the- one hand and by the 
store on the other, in terms of needs rather 
than in terms of courses, one writer? lists 
the following needs of the student while in 
school and in the store: 

a) Training needed while in school. Train- 
ing in personal regimen; in conversational 
English; in selling; in fundamentals of arith- 
metic; in basic merchandising information; 
in elements of color, form, and design; in 
retail organization, function, economics, and 
requirements; and in applied spelling. 

b) Training needed while in store. The 
training needs which may be met by the store 
in which the pupil is employed are as fol- 
lows: training in policies, regulations, and 
privileges of membership in the organization; 
training in the store systems; in particular 
jobs; in special merchandise information; in 
special salesmanship practices; for promotion; 
and for more efficient performance of duties. 

Although some of the topics listed for 
training in the store are similar to those 
listed for training in the school, in the store 
the topics are presented from the standpoint 
of the specific training needed in the particu- 





*Derived from A. Mortz, “What Salesmanship in High 
Schools?”’ Journal of Business Education, April, 1933. 
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Testing and Tests 


_ Writing Objective Tests for 
Shop Instruction 


FRANK C. MOORE* and WILLIAM R. MASON** 





One of the most interesting and useful 
tools of instruction, and possibly the one 
most misunderstood by many teachers, is test- 
ing. This misunderstanding is due to the fact 
that teachers in general do not study the 
possibilities of a test. The result is that much 
testing goes on for no good purpose but 
simply to test. What should be measured is 
of first importance. Next, teachers must be 
sure that what is tested is measured with 
the same scale, that is, abilitv with ability 
or knowledge with knowledge. If this is not 
done, the result will be as unsound as the com- 
parison of inches with gallons. 

Everything that is done, or that exists at 
all, exists in some amount and can be meas- 
ured. Teachers may not know at the moment 
just how this measurement’ should be accom- 
plished, but they should be able to discover 
a way with enough study. In all, there are 
many problems which complicate the problem 
of better testing. 

Realizing this fact and that everyone can- 
not be expert in all fields of instruction, we 
include here suggestions for writing tests of 
the objective type. These suggestions are not 
new or original, but have been compiled from 
various sources and were used by committees 
€ shop teachers in Cleveland as a basis for 

vising their tests. The test samplings in- 
‘uded in this article were not selected for 

late questions asked, but to show the applica- 
Mion of the rules set down. They have been 
Carefully studied. For example, word blanks 
made thus ...?... are suggested in this 
\form to prevent the disclosure of long or 
_Short words in the answers. A column of 
correct answers should be offered in order 
to keep the test objective, capitalizing each 
to prevent disclosing proper names. They 
should also be alphabetized; single spaced be- 
tween like letters and double spaced where a 
new letter starts, to set off blocks for ease 
in locating the word sought. In all, each detail 
of the samples bears study for they are shown, 


!This material on testing was 





as pointed out, in their particular form be- 
cause they meet the principles and suggestions 
outlined in this article. 


Uses of Tests 

A. To stimulate learning: Short ten-min- 
ute tests given regularly upon the completion 
of the various phases of instruction empha- 
size and distinguish points of importance for 
the pupil. It is found that pupils discuss 
such questions freely and with interest when 
they understand that the teacher is using 
them for the purpose just stated. Teachers 
of younger pupils find that tests may be used 
effectively in the form of games or puzzles. 
The matching test is especially well adapted 
to this purpose. 

B. To reveal strengths and weaknesses of 
teaching: This seems to be the real and most 
important use of tests. We may say that no 
test should be given without a follow-up of 
the correct answers, or at least a comparison 
of class results which will indicate to the 
teacher items which need reteaching. 

C. To measure achievement: This is the 
older, and in too many cases the single use, 
which teachers make of tests. The emphasis 
here is on grades and grading systems. The 
up-to-the-minute teacher prefers to place the 
emphasis on the measurement of the strengths 
and weaknesses of his teaching. 

D. To predict success in a given field: This 
is the least highly developed use of tests and 
yet offers the greatest challenge to teachers 
of industrial subjects. All of the prognostic, 
mechanical aptitude, mechanical ability, and 
dexterity tests may be included as types used 
for this purpose. 


Requirements of a Good Test 

There are two important requirements 
which must be met by any test. 

1. It must be valid—that is, it must ac- 
tually measure what is to be found. 

2. It must be reliable—that is, it must 
give. consistent results. It should give the 
same measurement for a pupil’s ability when- 
ever the test is applied. 


The Criterion of Mechanical Ability 
If one attempts to test for mechanical abil- 
ity, he should be sure to measure for quality, 
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quantity, creativeness in mechanical work, and 
mechanical sense or an appreciation of me- 
chanical work. 

1. Quality: Mechanical ability should be 
judged by the product. It is either good or 
bad. Has the pupil met the specifications? 
Is his general finish of high quality? Is his 
workmanship good in the various operations? 

2. Quantity: Practice, motivation, interest, 
and working conditions being equal, the per- 
son who can turn out the most work in a 
given period of time possesses the greatest 
mechanical ability. 

3. Creativeness in mechanical work: This 
is problem solving of a special kind and 
should be recognized. Creativeness may take 
the form of ability to plan, invent, or design. 
It might also be the utilization of by-products 
or substitution of suitable materials. 

4. Appreciation of mechanical work: This 
is quite all inclusive. It may be represented 
by the possession of relevant information, by 
the ability to form correct judgments, or by 
the ability to see an operation or product in 
its proper relationships. 


Construction of Informal Objective 
Tests in General 
Directions to guide in the making of questions: 

1. Make all questions involve only the im- 
portant facts covered in the unit. 

2. Make the examination comprehensive. 

3. Avoid catch questions and ambiguous 
statements. 

4. State questions simply and directly. 

5. Keep test objective by avoiding ques- 
tions that have more than one answer. 

6. Place questions in groups according to 
form or type. 

a) Introduce each type with directions. 

6) Give a sample question and answer with 
each type. A 
General rules: 

1. List important topics as determined by 
the aims and objectives of the course. 

2. Subdivide these topics. 

3. Write questions based upon these topics. 
Write the questions in any form and make 
up at least 50 per cent more than can be used. 

4. Change questions into the form which 
suits them best, and group as to types. 

5. Decide upon the length of the test. 














204 INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 


a) Arrange items in order of difficulty. The 
average pupil should get about one half of 
these correct. 

b) Do not require pupils to do much 
writing. 

c) If an entire examination is made up of 
several types of tests, be sure each type is 
properly grouped and labeled. The total ex- 
amination may be taken at different times. 

6. Put -the test aside for a few days or 
have another teacher go over it if possible. 
Then rewrite it. 


Administration and Scoring of Tests 

1. Give the class clear directions covering 
the test. 

2. Arrange pupils so that the temptation 
to cheat is eliminated. 

3. If possible, use a scoring key. 

4. After a test, return the papers and dis- 
cuss the questions. Do not let the pupils 
keep the papers. 

5. In grading, mark the total errors. (a) 
Throw out unsatisfactory or misinterpreted 
items. (b) Grade all papers with the same 
system. 


Types of Tests 
1. Completion Test 

A completion test is one in which blank 
spaces are left to be filled in with words, 
sentences, or statements. This is usually a 
recall type of examination. It is made more 
objective, however, by listing a column of 
correct answers. Any statement or question 
may have one or more blanks which are to 
be filled. Mechanical drawings which need 
various lines to complete them may be classi- 
fied under this type of test. Completion tests 
have high reliability. Following are sugges- 
tions on their essential elements: 

a) Prepare a list of important statements 
and then mark out significant words. 

b) Be sure sentences are complete enough 
to give a clear meaning. The eliminations, 
however, must not be too slight. 

c) Each blank should represent a word. 

(1) Make all blanks the same size. A good 
form is made thus: ...?... 

(2) Where two or more words are desired 
in a single space, use dashes to represent 
each word desired. 

(3) Try to have all blanks near the end 
of a sentence. 

d) Answers should be arranged in alpha- 
betical order with double spacing between 
groups of words beginning with different 
letters. 

(1) Capitalize all answers so as to avoid 
giving away answers consisting of proper 
names. » 

(2) Give approximately one third more 
answers than questions. 

(3) Add (s) after an answer, i.e., ele- 
ment(s) — to provide either singular or plural 
form without revealing the correct answers. 

e) Fifteen questions seems to be about 
the maximum for each page. If more questions 
are used for a test, include answer column 
complete with one third more answers for 
each page. 





f) Be sure to test only the subject mat- 
ter which has been covered. 

g) Passages from a text should not be used. 

h) Methods of answering. 

(1) By writing direcily in the blank space. 

(2) By answering on the right-hand mar- 
gin in spaces prepared. 

(3) By answering on spaces provided on 
an answer sheet. This is most economical. 
See sample included. 

7) Students can fill approximately four 
blanks per minute. 

j) The correct score is simply the number 
right. 


Suggested Sample Form 
This Is a Completion Test 
on 
Foundry 

Directions: Consult the list of Correct An- 
swers to find the word or words necessary 
to make each statement complete and true. 
Words not in the list of correct answers are 
wrong. Correct answers may be used more 
than once. Write your answer on the answer 
strip on the line corresponding to the question. 


Answer Strip 
Example: A sieve used for 
sifting sand isa ...?... riddle 
Correct Answers 
1. Bodies of sand in the cope 
Alloy(s) are reinforced with ...?.... 
2. Metal is poured into the 
Cast iron cope through an opening 
Cupola Cae 5.2.8: 
Core(s) 3. Drying the surface of a 
green-sand mold is ...?... 
Draft drying. 
Dropout 4. The taper given to a pattern 
to enable it to be drawn 
Riddle from the sand is known as 
Riser PEE ae 


5. A combination of metals 


Soldier (s) melted together are ...?.... 
Sprue hole 6. Holes or openings through 
Skin castings are ...?.... 

Spout 7.A furnace used for melting 


iron is called ...?.... 

2. Precise-Thinking Tests 

This is a relatively new type of test 
which was designed to overcome the criticism 
which teachers have of the old true-false test. 
In the true-false test, pupils have a 50-50 
chance of guessing the answer correctly; in 
the precise-thinking test this chance is cut 
to one in eight. Such a test covers simple 
elements only, but will cover them well. In 
a test of 15 questions, 45 answers will be 
called for. Following are suggestions on pre- 
cise-thinking test elements: 

a) Avoid long statements as well as those 
which are ambiguous or trivial. 

b) Do not use statements which suggest 
correct answers nor which are too obvious. 

c) Make approximately half of the items 
true and half false. However, any or all of 
the items in one statement may be given 
as true or false. 

d) In answering, use -++- and O. These take 
less time to write than writing true or false. 
The O is also better than using —. 
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e) In scoring use a key. No question is 
marked right if any part is missed. 

f) Have pupils use the answer strip (see 
sample). 


Suggested Sample Form 
This Is a Precise-Thinking Test 
on 
Machine Shop 

Directions: There are three parts to each 
question. Any part may be true or false. 
Mark each true part with a -+ and each 
false part with a O. Write your answers in 
the proper spaces provided on the answer 
strip. In scoring, no question is marked right 
if any part of your answer is wrong. 

Answer 

Example: In lathe work, the dead Strip 
center is hard; revolves with the +-O-+- 
spindle; is removed with the hand 
wheel. 

1. Before starting the shaper, it is well to 
set the tool for depth of cut; be sure the 
ram has clearance; be sure the work is held 
tightly. 

2. Increasing the length of stroke increases: 
the cutting speed; the number of strokes per 
minute; the feed per stroke. 

3. The cutting speed may depend upon: 
the type or kind of cutting tool; the material 
to be cut; the depth of the cut. 

3. Multiple-Choice Tests 

This form of test question is hard to make, 
but is very acceptable to students. It is also 
easy to grade. While multiple-choice refers to 
two, three, four, five, or more answers from 
which to choose, four of five answers are re- 
quired for desirable objectivity. Use the same 
number throughout the test. This is a recog- 
nition type test and is easier than the recall 
type. Following are suggestions on multiple- 
choice test items. 

a) The right answers should be placed in 
chance order. 

6) The number of choices should be four 
or five. 

c) All answers should seem plausible. 

d) To increase reliability, the number of 
questions should be large — 100 if possible. 

e) When negative statements must be used, 
they should be underlined. 

f) The multiple-choice test is sometimes 
used in the plural form, that is, two or more 
answers are to be marked. 

g) There is a certain amount of guessing 
which goes on in all tests. The multiple- 
choice test is somewhat less reliable than the 
recall type but more reliable than the true- 
false. To offset guessing, use the formula: 
Score = rights minus wrongs divided by 
(n—1) where n = number of responses in 


WwW 
the test item. (S = R——————__). 
(n—1) 


h) Credit is not given for two or more 
answers when only one is required. 

i) There are several methods of answering: 
(1) Underscore correct answer. 
(2) Put correct answer in parenthesis. 
(3) Place capital letters before each choice. 


i ee ae ee | 


of 
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The capital letter before the correct choice 
is placed on the answer strip (sample given). 
‘Capital letters have advantages over num- 
bers or small letters in that they are easier 
to read in grading and less likely to be poorly 
made by the pupil. 


Suggested Sample Form 
This Is a Multiple-Choice Test 
on 
Auto Mechanics 

Directions: Place the capital letter which 
is in front of the best answer on the line 
corresponding to the question on the answer 
strip. 

Example: The ratio of the clutch shaft to 
the transmission shaft, when the car is being 
driven in low gear, is approximately: (a) 1 
to 1; (b) 3 to 1; (c) 5 to 1; (d) 7 to 1; 
(e) 10 to 1. Answer: b 

1. Too wide a gap in a spark plug will 
cause: (a) missing at high speeds; (b) the 
motor to start hard; (c) sparking outside 
the plug; (d) carbon to form; (e) burning 
of the porcelain. 

2. Crank case gaskets are made of: (a) 
copper; (b) cork; (c) asbestos-lined copper; 
(d) paper; (e) brass. 

3. Too lean a mixture (carburetor) causes: 
(a) engine fluctuation or “roll”; (6) slow 
idling; (c) overheating; (d) burning of 
points; (e) carbon. 

4. Matching Tests 

Because of the difficulty of construction, 
this form of test is not used as much as it 
deserves. It is an excellent device for testing 
knowledge of cause and effect. Another use 
of this type of test is the matching of pic- 
tures or numbered parts on a picture with 
their names, such as tools or machine parts. 
The effectiveness of the test is enhanced by 
listing more answers than there are questions 
to be “matched.” Following are suggestions 
on match items. 

a) Answers and questions are usually ar- 
ranged in column form. 

(1) Answers should be capitalized and 

listed in alphabetical order. 
-. (2) Group words starting with the same 
letter, i.e., single space between all words 
starting with a. Double space between the 
next group, etc. 

(3) Answers may also be preceded by a 
capital letter which may be placed on the 
answer strip instead of the word. 

6) Not more than 15 or 20 items should 
be used. If more are desired, they should be 
arranged in sections as the location of an- 
swers takes too much time in one long test. 

c) Clues must be avoided, such as having 
some words in plural form in both question 
and answer column. 

d) Stick to the rule of listing one third 
more answers than questions. 

e) To make up this test, develop a series 
of short statements of fact. Separate these 
into column form and arrange question half 
in chance order. 

f) To score, give credit only for the num- 
ber of correct answers. 

g) Tools, samples, or materials are some- 
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times set up where a class can see them. 
Numbers or letters are placed on each and 
these then used as a form of matching test. 


Suggested Sample Form 
This Is a Matching Test 


on 
Machining Terminology 
Answer Strip 
Example: Intentional differ- 
ence in dimensions. A 
Correct Answers 
A. Allowance 
B. Angle 1. Class 1 
C. Basic size 2. Class 3 
D. Free fit 3. Close approximation to a 
E. Limits standard 
F. Loose fit 4. Exact theoretical size 
G. Medium fit 5.Extreme permissible di- 
H. Nominal size mension 
I. Pitch 6. Variation permitted 
J. Tolerance 
K. Triple 
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or mimeographed in the form shown and 
then cut into strips. 

The answer strip has many advantages: 

1. First of all, it saves a great deal of 
paper and test sheets. 

2. It may be noted that on none of the 
sample tests given are the answers marked 
directly on the test sheet. 

3. An answer key may be used easily with 
the answer strip. 

4. Comparison of class results are also easy 
as the narrow strips may be spread out in 
such a way that questions missed readily 
stand out. 


Test No. 1 ' 


This is a matching test and covers the 
names of the lathe parts. 

Directions: Inspect the lathe drawing, then 
read the names of the parts carefully. Place 
the capital letter which designates the cor- 
rect name on the answer sheet beside the 
number. 





Answer Sheet 
Test No. 





Name Name 





Answer Sheet 


Test No. 


Answer Sheet 


Test No. 
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Answer sheet 


The Answer Sheet 
The sample answer sheet which follows is 


designed to be used with each of the four 


tests described in this article. It is printed 


A — Adjusting screw lever 

B — Apron — Compound rest 
C—Apron clutch G— Cross-feed lever 
D — Back gear lever H — Cross-slide gib 


E— Compound feed I — Cradle 


ie) 
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J — Dead center V — Power lever 
K — Faceplate W—Quick-change 
L— Gear guard gearbox 
M— Hand-feed X — Rack 
wheel Y — Reverse for 
N — Headstock threads and feeds 
O— Lathe bed Z — Saddle 
P — Lead screw AA —Spindle cone 
Q— Lead-screw BB — Starter switch 
bearing CC — Tailstock 
R — Lever-thread DD—Tailstock 
cutting clamp 
S — Live center EE — Tailstock 
(1) Lathe center clamp handle 
(2) Sleeve FF — Tool post 
T — Motor housing GG — Vertical feed 
U — Power-feed lever lever 


ORTHOGRAPHIC PROJECTION — 
IDENTIFICATION OF PLANES, 
ELEVATIONS, AND 
PROJECTIONS 


HARRY F. MERGLER 


West Technical High School 
Cleveland, Ohio 


Directions: Below are illustrations showing 
certain items indicated with letters. Opposite 
the name in the accompanying list, place the 
letter of the one best suited in the space pro- 
vided. The sample is correct. 


... 17. Side view 

... 18. Vertical plane 

.. 19, Vertical projection 
. 20. Visual rays 


PREFLIGHT AVIATION TEST 
HAROLD THEODORE GLENN 


David Starr Jordan High School 
Long Beach, Calif. 


Unit VI — Meteorology 

1. The higher the altitude the ........ 
the pressure. 

2. The higher the altitude the ........ 
the temperature. 

3. Pilots cannot live without additional 
oxygen over ........ feet. 

4. Meteorology is the study of ........ 


5. The prevailing westerlies generally blow | 


in: tees. cae zone. 
6. The doldrums are ........ located at 


eee ew ene 


eee ee wee 


9. Air rotates ........ into a low-pres- 
sure area and ........ out of a high-pressure 
area. 

PE re sicuise clouds are formed by rising 


thermal currents. 
11. The dew point is’ the temperature at 
which the relative humidity is about ........ 
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L.- Type of Drawing 
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Sample: N —Top view 


. Architectural drawing 
Eye 
. Front elevation 
. Front view 
. Horizontal projection 
. Horizontal plane 
. Object 
. Orthographic drawing 
... 9. Perspective 

.. 10. Profile plane 
.-.. 11. Plan view 
.... 12. Picture plane 
.-.. 13. Projection cage 

.. 14, Profile projection 
.... 15, 45-deg. projection line 
.-. 16. Side elevation 


OMONANPWN rE 





12. Raindrops thrown up by convection 
currents form ........ 
13. The highest clouds formed in the sky 


pahiws seg clouds will often form with 

great vertical development. 

15. Cloud layers are known as ........ 

16. A cumulus cloud developing an anvil 
head indicates ........ 

17. A radiosonde is used to gather date 

18. An anemometer measures ........ 

19. The ceiling is measured by sending 
aloft a balloon and ........ 

20. One degree of temperature centigrade 
Pree Ge than one degree fahrenheit. 

21. An isobar is a line connecting points of 
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22. An isothern is a line connecting points 
of equal ........ 

23. The most dangerous icing conditions 
are usually found when passing through a 

24. When the barometric préssure at an 
airport is low the pane will need more runway 


to take off because the ........ 
Key 

1. Less 12. Hail 

2. Lower 13. Cirrus 

3. 20,000 14. Cumulus 

4. The weather 15. Stratus 

5. Temperate 16. Rain 

6. Rising masses of 17. Of the upper air 
hot air; theequator 18. Wind speed 

7. Sinking cold air 19, Timing the ascent 

8. Rising warm air 20. Larger 

9. Counterclockwise ; 21. Pressure 
clockwise 22. Temperature 

10. Cumulus 23. Cold front 

11. One hundred per 24. Air is thin and the 
cent lift will be less 


PREFLIGHT AVIATION TEST 
HAROLD THEODORE GLENN 


David Starr Jordan High School 
Long Beach, Calif. 


Unit VIl — Avigation 

1. Lines running through the poles and 
crossing the equator at right angles are called 
meridians of ........ 

2. Lines running around the earth parallel 
to the equator are called parallels of ........ 

3. The best map projection for aerial 
avigation is called the ........ projection. 

4. The best map projection for naval 
navigation is called the ........ projection. 

5. A great circle route is a straight line on 
6" otra. projection. 

6. Name the five most important instru- 
ments necessary to avigation: 


Ere eee ES 
i iedecelny Ree 
Dns e-ji5 mie oO 


7. Dangerous mountain elevations are 
shown on aerial maps by contour lines and 

8. Avigation by landmarks and contact fly- 
ing is known as ........ 

9. Avigation by accurate figuring of time 
and distance when laying out a course is 
known as ........ 

10. If the true course is 90°, the variation 
2°E and the deviation 3°E, what should the 
compass heading be? ........ 

11. If the true course is 305°, the variation 
4°W and the deviation 4°E, what should the 
compass heading be? ........ 

12. The radio compass is actually a rota- 
tional loop which when turned in the proper 
direction will indicate a .......: position. 

13. Locating a position by means of the 
stars is called ........ 

14. The instrument used in getting a sight 
on a Star is called ........ 


Key 
1. Longitude 7. Color 
2. Latitude 8. Piloting 
3. Lambert 9. Dead reckoning 
4. Mercator 10. Eighty-five degrees 
Lo 11. Three hundred five 
6. Compass; air speed 


degrees 
indicator; altime- 12. Null 
ter; drift indicator; 13. Celestial navigation 
chronometer — 14. Sextant 


ue. Gam en Giles 


= ft Gee ae 









HOW TO USE A FILE 
HAROLD L. LESHER 


State Teachers College 
California, Pa. 


1. Before starting to file, make sure that 
the file is clean. If it is dirty, clean it with a 
file card as shown in Figure 1. A nail is a 
oe substitute if a card will not remove the 


Fig. 1 
2. If-a new file is used, rub chalk on the 
teeth to keep them from clogging. 
3. Never use a file without a handle. 
4. Grip the work firmly in the vise with 
the surface to be filed projecting slightly 
above the vise jaws as shown in Figure 3. 





Note: To avoid marring the work, place a 
piece of sheet metal between the work and the 
vise jaws as shown in Figure 2. Avoid filing 
into the vise jaws as they are hardened and 
will damage the file. 





5. Grasp the handle of the file in the 
right hand and place the thumb of the left 
hand on top of the file with the remaining 
fingers curling under the file as shown in Fig- 
ure 4 


6. Do not grasp the file too firmly. A light 
grip will give the best results. 

7. Stand with the left foot pointing toward 
” bench and the right foot back of the left 
‘oot. 

8. Keep the file flat or the work will be 
rounded when it should be flat. 


Problems and Projects 


9. Take long strokes with the file, using 
the entire length of the file in each stroke. 

10. Throw the weight of the upper part of 
the body on the file, thus moving it on the 
forward stroke. 

11. On the back stroke lift the file and 
observe the work of the last forward stroke 
and plan the next stroke. 

12. Examine the file frequently to see that 
it is free of dirt. A dirty file will cause deep 
scratches to appear on the filed surface. 








bD 
Fig 4. 
Don’‘ts in Filing 

Don’t use a loosely fitting handle. 

Don’t use a worn-out file. 

Don’t use a new file on narrow edges. 

Don’t use a good file on cast-iron scale. 

Don’t use a fine file for filing soft metal. 

Don’t use a bastard file for finishing. 

Don’t use a smooth file for roughing. 

Don’t allow files to scrape together. 

Don’t put your fingers on the cast-iron sur- 
face being filed. 

Don’t push the file too fast. 

Don’t file too much before testing the work. 

Don’t file into the vise jaws. 

References: Burghardt, Henry D., Ma- 
chine Tool Operation (New York, N. Y-.: 
McGraw-Hill Book Co., Inc.); Jones, Harry 
A., Machine Shop Practice, Book I (Mil- 
waukee, Wis.: The Bruce Publishing Co.). 


BAG HOLDER 
LOUIS M. ROEHL 
Department of Agricultural 
Engineering 
Cornell University 
Ithaca, N. Y. 


The bag holder described herewith takes the 
place of a man or boy, hence saves labor, is 
adjustable to any length or width of bag, 
holds bags wide open, is fitted with a spring to 
let the beg down as it is being filled, does not 
tear bags, and provides a way to remove bags 
without lifting. 

The bag holder shown is inexpensive and 
so simple in construction that it can be made 
with tools and material usually found on 
farms, or is easily obtainable. 

The base consists of a 2 by 6 by 20-in. 
piece, at each end of which is a 1 by 6 by 
20-in. board nailed at right angles. The front 
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Bag holder 


ends of the boards are tapered to provide 
space for the bag. A 1 by 6-in.‘ board may be 
nailed at the top of the base back of the post 
if deemed necessary to further stiffen it. 

The post consists of a 134 by 13% by 48-in. 
piece. For this a piece of 2 by 2-in. material 
is used. It is attached to the 2 by 6-in. piece 
with two % by 4-in. carriage bolts. Six %4-in. 
holes are bored 2 in. apart on a center line at 
the upper end of the post for the eye pin (A) 
that holds the holder on the post. 

The slidable head (B) consists of four 
pieces of wood held together with four %4 by 
4-in. carriage bolts. The two middle blocks are 
1 13/16 by 1 13/16 by 4 in. They need to be 
1/16 in. thicker than the post to provide for 
its free up-and-down movement. In one of the 
1 13/16-in. pieces a square hold is made as 
big as a %-in. nut, as shown at C, for the 
armlocking eyebolt D. 

The other two pieces are 3% by 5 7/16 by 
4 in. In the front one (E) a slot 7/16 by 
13/16 in. is made for the arms to slide in. The 
slot needs to be 1/16 in. wider and deeper 
than the thickness and width of whatever 
size of iron is used for the arms. 

The pieces are assembled with the % by 
4-in. carriage bolts. 

The arms are made of iron 3/16 by 3% by 
19 in. One end of each arm is cut at a slant 
and the tip is bent up as shown at F. It is then 
bent 7 in. from the end, as shown at F. Two 
hooks are made from shade-roller pins or 
double-headed nails as shown at G. Holes are 
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drilled at the bend of the arms and the pins 
are inserted and riveted in place. They are 
then cut to % in., or % in., filed to shape on 
the underside, and bent up slightly. 

If the holder is to be used in filling bags 
with cabbage or other bulky produce, a larger 
pair of arms, 22 in. long and bent as at H, is 
better. 


Arm Adjustment 


The arms slide in the head and are held in 
place with a %4-in. eyebolt D. A %-in. hole is 
bored in the head in line with the square hole. 
Slight turning of the eyebolt forces its end 
against the arms and holds them in place. 


Vertical Adjustment 


The vertical adjustment is made by placing 
the eye pin (A) at a hole in the post as deter- 
mined by the length of the bag. One end of 
the expansion spring is attached to the eye 
pin and the other to the upper end of the 
slidable head with a screw eye. The spring 
lets the head and arm assembly down as the 
bag is filled. A spring 1 in. in diameter and 


WINGS FOR THE BEGINNER 
WILLIAM E. HUSS 


Instructor, General Metal 
State Teachers College 
Oswego, N. Y. 


Model airplanes designed for beginners 
must be simple to build and sure to fly. The 
teacher of model-airplane classes must search 
for designs that will fulfill this need because 
the success of the program in many cases de- 
pends on the types of planes selected for 
construction. 

The designs used in aeronautics classes will 
reflect the purposes for which the group is 
striving. If the model airplanes selected are 
complicated in structure, they can best 
achieve the objective of developing skills in 
the manipulation of balsa wood, glue, and 
paper. However, other objectives of greater 
importance to the present “air-conditioning” 
program are being stressed in our schools. 
These can be summarized as follows: 

First, to gain experience and understanding 
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Fig. 1. The primary trainer 


of miniature aircraft; secondly, to develop 
pupil interest in aviation; and third, to study 
its impact on society. The beginning models 

ust be characterized by simple construction 
and good aerodynamic design to achieve these 
objectives. 

The wing construction illustrated in this 
article, being quite simple, allows a maximum 
of time and effort to be spent on flying and 
adjusting models. It is designed to achieve the 
objectives of the air-age program. The begin- 
ner can use ready formed wing tips to shorten 
the construction time as well as to assure 
success. The production of the wing tips may 
be accomplished by mass production before 
the class begins. A few advanced students can 
manufacture a year’s supply of wing tips in 
two or three class periods. 

The process of forming the balsa for wing 
tips could be used to achieve other educa- 
tional ends, if it were demonstrated to the 
whole class and compared to similar processes 
used in glider construction. This would give 
the student an understanding of the complete 
process even though he might participate in 
only a part. 

The elevator and rudder can be built with 
similar construction to further simplify the 
model. 

The purpose of this article is to suggest a 
type of wing construction and not to give 
detailed instructions for making any particular 
type of model. Plans for a model have been 
iritluded only to illustrate how the wing and 
tail can be used, but it should be clearly 
understood that this type of wing construction 
can be used on almost any model. Figure 6 
shows how it can be adapted to many types 
of models. The value of this type of wing can 





Wing and tail forms 
in use 
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Form for 


best be shown by an explanation of the 
processes of construction and the possibilities 
for variation. 


Construction 


The processes of construction can be 
separated into two divisions, those that should 
be finished before the class begins and those 
in which the class will participate. The forms 
can probably best be cut by the teacher or an 
advanced student. This is the only part that 
requires any amount of skill. A very inex- 
perienced student can carry on the process 
from here. Clamping the tips in the forms and 
stripping the pieces in the balsa stripper are 
relatively easy. When the tips are distributed 
to the students, the construction will move 
rapidly allowing much more time for flying 
and adjusting the models as well as experi- 
menting with many aerodynamic designs. 

Forms. A device for holding the balsa 
sheets to the correct shape during the drying 
operation is necessary. A form can be made 
from white pine, Figure 3, by cutting the 
wing shape with a band or jig saw. The width 
of the saw kerf is sufficient to allow space for 
the balsa sheet. It is advisable to make sev- 
eral forms so the wing spars can be made by 
mass production. 

Bending the Spars. Select a strip of balsa 
that is at least two inches longer than the 
perimeter of the wing. This allowance makes 
it much easier to handle the-hot balsa strip 
during the forming process. Soak the strip of 
sheet balsa in hot water. Bend it around the 
form, and elamp the form, as shown in Fig- 
ure 4. Allow the wood to remain in the form 
until dry. It is possible to put two sheets of 
1/32-in. balsa in one form but the drying 


Cutting with balsa 
stripper 
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bending wing tips 


time is thereby increased. Mark the trim line 
on the balsa at the end of the form before 
removing. All strips can then be cut to the 
correct length. 

Stripping the Balsa. The spars can be cut 
from the balsa sheet with a balsa stripper 
shown in Figure 5. It is necessary to replace 
the usual hold-down guide with two pins 
driven on each side of the blade for cutting 
around the curves. Several strips can be cut 
at once by assembling several razor blades 
spaced with washers on the balsa stripper. 

Building the Wing and Tail Surfaces. The 
teacher now can furnish his classes with wing 
spars and tail parts ready formed. Even the 
most inexperienced can build a successful fly- 
ing model with these parts. Glue the spars 
together with ribs in place on the plan. Cover 
with tissue. Remove the wing from the plan 
Break the joint at the center, raise one side 
of the wing to produce the desired dihedral 
angle and glue the joint. Fasten wing clips to 
the wing. The tail surfaces should be cemented 
to the tail boom before covering. 

Motor Stick. Several types of motor stick 
construction are possible. The one shown in 
Figure 2 is quite simple. Glue the fittings in 
position on the motor stick, make a landing 
gear of wire or balsa and fasten it in position. 

Propeller. Machine cut propellers are 
simplest for beginners to shape. It is also pos- 
sible to purchase small finished propellers at 
reasonable prices. Many good descriptions of 
propeller carving are available in model air- 
plane books. 

Experimental Possibilities. The wing con- 
struction described has many possibilities to 
challenge the more experienced builder. Figure 
6 shows some of the types of wings that are 


Additional possibilities of wing 
construction 
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possible by this process. Gull type wings can 
be made by breaking the wings after covering 
and cementing at the new bends. Inverted 
gull wings give the model the appearance of a 
dive bomber. A biplane wing can be made by 
fastening a small wing beneath the larger with 
struts. Cambered wings may be made by 
cementing cambered ribs in position. The sub- 
stitution of airfoil sections for straight ribs 
makes possible the use of airfoil wings. 
Air-conditioning youth through experience 
and experimentation can be facilitated by sim- 
plifying the construction procedure. The pur- 
pose of this article is to help achieve this aim. 


ARROW PAINTING RIG 
ALLEN A. GLISCH 
Milwaukee, Wis. 


A handy device for archery students is this 
easily made arrow painting rig used to paint 
the crest on arrows. Constructed by Roy Ear- 
hart of the Milwaukee public schools indus- 
trial-arts department this efficient rig is built 
on an old spring-wound phonograph which can 





Archery painting rig 


be purchased from a second-hand supply shop 
at a nominal cost. A small metal tube is 
sweated onto the spindle used to hold the 
record on the turntable. The arrow is held 
firmly in the tube by a small pin placed there 
by drilling a small hole in the tube and in- 
serting a nail. The nock of the arrow will fit 
snugly into the pin and will not permit the 
arrow to slip while painting. Various speeds 
can be obtained by the same lever used to 
increase the tempo of the record. Paintbrush 
supports can be built to fulfill your particular 
requirements. 
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PENCIL POINTER 
HOMER C. ROSE 
Armored Force School 
Fort Knox, Ky. 
The illustration shows a novel way of 
























































pointing drawing-pencil lead. The device 
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consists of a cup-shaped piece of wood, the 
internal surface of which is covered with fine 


sandpaper. 

This little gadget has proved its worth 
since 1932 in the author’s classrooms. It is 
cleaner, faster, and easier to use than the 
traditional sandpaper block. 


How to Make a Pencil Pointer 
Saw a piece of 3%4-in. walnut or other hard- 
wood to 23% in. diameter, and saw another 
block of softwood to the same or to a slightly 
larger diameter. Center this last piece and 
mount it on the faceplate of the lathe. 





Fig. 4. The pencil pointer in use 
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Fig. 3. Layout of sandpaper strip 
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Glue the hardwood block to the softwood 
block, with a disk of cardboard between them, 
as shown in Figure 1. When the glue has set, 
turn the hardwood piece to the size and shape 
shown” in Figure 2. 


Split the cardboard with a wide chisel, and 


sand the back of the pointer. 


Make a layout of sandpaper strip as shown 
in Figure 3, and fit it into the cup. Cut it 
to exact length and glue it in place. 
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Shellac the wood, put a tuft of cotton in 
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the center hole, and your pointer is ready 


for use. 


To point a pencil, hold it loosely in the 


finger tips of the right hand, and hold the 
pointer facing it. Twirl the pencil around 
the inside of the cup, using an arm swing 


rather than a wrist motion. 


The abrasive 


cuts the lead down to a nearly perfect cone 


with the proper taper. 


A BREAD-SLICING JIG* 
G. S. DUNCAN 


University Laboratory School 
University of Missouri 
Columbia, Mo. 


When the bakers ceased slicing bread and 
mother found difficulty in keeping the slices 
regular in thickness and shape, this bread- 


*A good project even if the bakers are again slicing the 
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Bread slicer drawn by G. S. Duncan 











The bread slicer in use 


slicing jig was developed. Consisting of a 
rectangular bottom, two slotted panel sides as- 
sembled with nails and glue and an adjustable 
stop to control the thickness of the slices, the 
total cost does not exceed ten cents. It is so 
simple in design and construction that fourth 
graders can turn it out in two class periods. 
Its popularity has been an epidemic — every 
boy’s mother has wanted one, her friends have 
placed their orders, and even a store has asked 
if it can be supplied. 

Any common size loaf will fit this slicer. 
Bread is best sliced by placing the loaf in the 
jig with the top of the loaf toward oneself. 
The bread is held gently against the stop and 
a side with one hand while the other operates 
the bread knife which is lowered in the slots 
and used with a gentle sawing motion. The 
adjustable stop can be set for slices ranging 
from % to % in. in thickness. 

The finish may range from no finish at all 
to an artistic enamel job. A quick and attrac- 
tive finish consists of single coats of shellac 
and wax. A small transfer may be placed on 
the sides. 

This project has proved itself, meeting a 
timely utility demand in the home; it is 
simple, inexpensive, and lends itself to crea- 
tiveness in design and finish. 


THE ABRASIVE TOOLS OF 
INDUSTRY — PART | 
J. E. DONALD HASTIE 


Niagara Falls, N. Y. 
(Continued from page 173 of the April, 1943, issue) 
The commercial grain sizes are as follows: 


Coarse range Medium range Fine range 

6 14 30 =660 120 280 or F 

8 16 $6" 70 150 320 or FF 
10 20 40 80 180 400 

12 24 50 90 220 500 or FFF 


100 240 600 


The Bonding Materials 

There are five basic bonding materials used 
as a binder in the manufacture of grinding 
wheels. The purpose of the bonding material 
is to hold in place the grain particles which 
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actually do the job of cutting. 

These five basic bonding materials are: 

1. Clays or glasses (vitrified products). 

2. Silicate of soda (silicate products). 

3. Resinoid (synthetic resin products). 

aged (vulcanite or vulcanized prod- 
ucts). 

5. Shellac (elastic products). 

Any one of these bonds may be used with 
the two manufactured abrasives, silicon car- 
bide (SiC) or aluminum oxide (Al,0,), in 
practically the entire range of grit or grain 
sizes. 


The Grade 
The grade of a grinding wheel is generally 
considered as the degree of strength with 
which the bonding material holds abrasive 
grain or grit particles in the form of a wheel. 
It is also a measure of resistance offered by 
the composite strength of bonding material 








» t 
Fig. 8. A grinding wheel actually 
cuts away chips from the piece 
being ground ' 





Fig. 10 


Fig. 10. The abrasive grain cuts into the work until it becomes dull, 
then it breaks down (fractures) and exposes new cutting crystals with 


. sharp edges to the work. Fig. 11. 


A—Center of Wheel 
B—Center of Work 
DC—Radial Depth of Cut 
EF—Grain Depth of Cut 

ECG—Size of Chip 
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The Structure 


Structure is basically the relationship of 
abrasive grain to bonding material and to the 
spaces or voids that separate them. The de- 
gree or extent of spaces or voids in a grinding 
wheel is sometimes called porosity. All grind- 
ing wheels are porous to a greater or less 
degree, depending on the size of pore spaces 
or voids purposely built in between the bond 
and the grain. In Figure 12, the shaded areas 
represent the abrasive grain; the heavy black 
lines, the bond “posts”; and the white spaces, 
the voids. 

The structure of a grinding wheel can be 
precisely controlled from a ‘very dense to a 
very open wheel. 


What a Grinding Wheel Does 
We now discuss the functions of abrasive 
grain, bond, grade, and structure in relation- 
ship to what a grinding wheel actually does. 





Fig. 9. Photomicrograph of metal 
chips produced by a grinding wheel 
which is cutting correctly 





Fig. 11 


Sketch of typical abrasive grain 


particle showing probable cleavage lines forming 
new crystal cutting edges 


and grain particles to the grinding stresses 
which operate to tear the grain particles out 
of the wheel face and wear away the wheel. 

Depending upon the degree of tenacity, 
grinding wheels are broadly classified as hard, 
medium, or soft. There are many variations 
of grade in a grinding wheel running from 
very hard to very soft. 


Function of Abrasive Grain 


Grinding wheels are essentially disks of 
various thicknesses containing thousands of 
abrasive grain particles, each one of which is 
actually a sharp cutting tool. They do the 
job of cutting away the surface of the mate- 
rial being ground. 
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Essentially, the abrasive grain cuts away 
small pieces of the work, These small pieces 
are commonly referred to as chips and their 
presence is evidence that the modern grind- 
ing wheel cuts in a manner similar to a multi- 
point cutting tool. 

For example, a grinding wheel of closely 
spaced grain composed of grain in 50-grit size, 
with a 2-in. face, and revolving at a speed of 
5000 surface feet per minute (s.f.p.m.) will 
bring to bear against the work being ground 
approximately 300,000,000 abrasive cutting 
points during every minute of operation. 
(This is a hypothetical situation assuming 
that the grain is so closely packed that there 
are 50 cutting points per lineal inch on the 
surface of the wheel.) With this statement 
still in mind, it can be easily understood that 
the chips which are cut away from the work 
must each be very small. 

However, the size of the chip is subject to 
control by introducing into the grinding wheel 
at time of manufacture one of the many avail- 
able grit sizes. These grit sizes range from 
very coarse grits to very fine ones. 

Generally speaking, coarse grit sizes will 
cut away bigger chips and as a result leave a 
rougher surface on the work being ground. 
Fine grit sizes cut away smaller chips and 
thus leave a smoother surface. 

Figure 9 shows how the abrasive grain 
particles in a grinding wheel actually cut 
chips out of the work being ground. 

However, it is evident that the breakdown 
or fracturing procedure of individual grain 
particles comes to an end when each abrasive 
grain has been worn out and can no longer 
function as a cutting tool. Theoretically, 
when this point is reached, grain particles are 
pulled out or forced out of the grinding 
wheel face by pressures generated in the 
grinding operation. And as this happens, new, 
sharp abrasive grain particles are immediately 
exposed to continue the cutting or grinding 
action. : 

Under the conditions described, the ques- 
tion then arises as to what holds the abrasive 
grain or grit in place within the wheel face 
and releases it when it is no longer capable 
of cutting efficiently. 


Function of Bond 


Bond is the material in a grinding wheel 
that holds the abrasive grain particles in the 





Fig. 12. Illustration showing 

bond “posts” holding abra- 

sive grain particles. (Heavy 
black outlines represent 


bond “posts”) 





form of a wheel. In other words, the bond 
material is simply a tool post which holds 
the cutting tools (abrasive grains) in place 
while they do their work. 

When individual grain particles become dull 
or break down completely, the bond matefial 
releases the dull abrasive grain and thus ex- 
poses new, sharp abrasive grain particles to 
continue the work. 

Naturally, when the grain particle breaks 
down or becomes dull, normal grinding pres- 
sures increase to the point where the bond 
post is not able to hold the grain particle 
in place. At that point the bond post auto- 
matically breaks away, releases the dull abra- 
sive grain, and presents a new set of sharp 
cutting tools to the work. 


Five Bond Types 


As pointed out previously, there are five 
principal bond types. A description of what 
they are and their major characteristics fol- 
lows: 

Vitrified bond is used for over 75 per cent 
of the grinding wheels manufactured. Porosity 
and strength of wheels made with this bond 
give high stock removal. This bond is not 
affected by water, acid, oils, or ordinary tem- 
perature conditions. 

Silicate bonds wheels release the abrasive 
grains more readily than vitrified bond wheels. 
They are used for grinding edged tools and 
where heat generated in grinding must be 
kept at a minimum. 

Shellac bond is capable of producing high 
finishes on camshafts and mill rolls, etc. It is 
cool cutting on hardened tool steels and thin 
sections. 

Resinoid bond is a synthetic organic com- 
pound and resinoid bonded wheels can be 
made in various structures from hard, dense, 
coarse wheels to soft, open, fine wheels. They 
cut cool, remove stock rapidly, and can be 
run at high speeds. 

Rubber bond is used chiefly where a good 
finish is required. Because of its strength and 
toughness, this bond is extensively used in 
making extremely thin wheels. 

To summarize, then, the purpose of bond, 
of which there are five types, is to hold 
abrasive grains or grits in place in the form 
of a wheel. This is accomplished by bond 
posts which, like a tool post holding a cut- 
ting tool, grip each individual grain particle 
until it has performed its cutting job effi- 
ciently and completely. 


Function of Grade 


The grade of a grinding wheel is generally 
considered as the measure of “holding 
power” or the degree of strength with which 
the bond posts hold the abrasive grains or 
grits in place within the wheel. It is also 
the measure of resistance offered by the com- 
posite strength of bond posts and abrasive 
grain particles to the grinding stresses which 
operate to tear the grain particles out of the 
wheel face, break down the bond posts, and 
thus wear away the wheel. 

Depending upon the type of bond, it is 
the amount of bond material which deter- 
mines the degree of hardness or softness of a 
grinding wheel. 

When the amount of bond is increased the 
size of the bond posts linking grain particles 
together is enlarged. Naturally, the larger the 
bond post is the stronger it is. And the 
measure of this strength is indicated by wheel 
grade symbols which run all the way from 
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SHELLAC, 
VITRIFIED & RESINOID & 
SILICATE WHEELS RUBBER WHEELS 
Extra Hard 1 
F H 2 
G A 3 
Hard R 4 
I 5 
j ° 6 
K 7 
L 8 
Medium 9 
N o 10 
Oo ll 
P - 12 
R Vo y 13 
Soft F 14 
i 15 
U T 16 
Very Soft 17 





Fig. 13. Wheel grade symbol 


an extra hard wheel to a very soft wheel. 

Later on, the selection of correct wheel 
grade for specific grinding jobs will be dis- 
cussed. For the time being, let us say that 
there are a variety of grinding operations 
which may require either a wheel of hard 
grade or a wheel of soft grade. 

Most grinding wheel manufacturers provide 
wheels in a complete range of grades and 
the selection of the correct wheel grade is 
determined by the requirements of each grind- 
ing job. 


(To be continued) 


BOOK ENDS 


DELMAR W. OLSON and 
WALTER TROUTMAN 


Southern Illinois Normal University 
Carbondale, Ill. 


The project described herewith will appeal 
to the homecraftsmen and to the teachers 
who find that rising materials prices are affect- 
ing their materials budgets. The project is 
small enough that it doesn’t require much 
material and it is so adaptable that any of a 
variety of materials may be used. 

The book ends shown in Figure 1 are made 
of plastics, while those pictured in Figure 2 
are of hard maple wood. Various kinds of 
woods, metals, leather, linoleum, cork, wall- 





Fig. 2. Book end made of maple 
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board, and imitation marble could be used 
with pleasing results. 

Whatever the materials used, the method 
of procedure is basically the same, involving 
the preparation of patterns, selection of color 
schemes, sawing, smoothing, assembling, and 
finishing. The method of making the eyes 
will vary with the material used. Those of 
plastic were shaped with a file on a polishing 
head as shown in Figure 3. The little button 
of plastic was cemented to a piece of dowel 
rod with stick shellac. The rod was inserted in 
the chuck and the eye shaped while turning 
at a moderate speed. The black pupil was 


cemented to the button with the adhesive 
recommended by the maker of the plastics. 

Rough surfaces were smoothed first with 
fine files and then with waterproof 6/0.and 
8/0 polishing paper under water. A buffing 
wheel and polishing compound were used to 
get the high luster. 

The metal bases were made of 16-gauge 
aluminum salvaged from an old radio chassis. 
They were fastened to the plastic fish with 
drive screws. Pilot holes, slightly smaller than 
the screw shank, were drilled into the plastic. 
This was heated in hot water and the screws 
driven in for a shrink fit. 


Fig. 1. Book ends made of plastics 


Fig. 3. Dressing the eyes to shape 
on a polishing head 


Fig. 4. Wood chuck for ripping 
plastic waves 
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FISHERMAN’S BAIT BOX 


NORMAN W. MORGAN and 
WILLIAM B. EVANS 


Technical High School 
Scranton, Pa. 


1. Cut maple block 1% in. thick and same 
shape as layout, less the thickness of the 


in. on turning machine. 

3. Place on template and tap with tinner’s 
mallets or hammer to get proper angle. 

4. Cut piece for side and form on slip 
forming machine. 

5. Shape on maple block and solder seam. 
Solder bottom to side. 
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6. Solder hinges to top and side. 

7. Directly under hinges solder belt loops. 

8. Air holes in top may be made in the 
shape of the maker’s monogram. 


TWO-TONE FINISH ON OAK 
LOUIS F. BAROCCI 


High School 
Cudahy, Wis. 


The Job: To apply a two-tone finish on 
oak wood. Oak wood being open grained, it 
lends itself very well to this type of finish. 
This finish is quite extensively used on 
kitchen and some bedroom furniture. 

Materials: White paint or white lead, yel- 
low coloring pigment (light chrome yellow), 
turpentine, drier, dark paste wood filler, shel- 
lac, lacquer, lacquer reducer, burlap, No. 
280-A or No. 360-A wet or dry paper, and 
furniture polish. Varnish may be used in 
place of lacquer. 

Tools and Equipment: Putty knife, paint- 
brush, shellac brush, filler brush, container 
for mixing primer coat, rubbing block, spray 
gun, lacquer or varnish. 

Procedure: 

1. Prepare surface. All tool marks must be 


removed. Ease all the arrises. 

2. Sponge with water, let dry. 

3. Sand lightly, then dust. 

4. Prepare priming coat. 

a) Use equal parts of white lead and oil. 
Add turpentine and coloring pigment and 
mix well. (Caution: apply pigments in small 
portions or you may have too much color 
in the primer.) This primer should be of a 
very thin consistency. When you have the 
“blond” tinge desired, it is ready for applica- 
tion. 

5. Apply the priming coat: 

a) Apply with paintbrush, brushing in di- 
rection of the grain. Do not wipe. Allow to 


dry 24 hours. 
6. Apply wash coat of shellac %4-lb. cut. 
Let dry. 


7. Apply dark or light filler, depending upon 
the kind of finish that is desired. 

a) Apply filler, being careful to work filler 
in the open grain of the wood. 

6) Wipe off surplus across the grain, using 
burlap. 

c) Take light stroke with grain’ to remove 
cross marks. 

8. Apply shellac 2-Ib. cut. Let dry 12 hours. 

9. Sand lightly, using steel wool No. 1/0 
or No. 360-A wet or dry sandpaper. 

(Continued on page 20A) 
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Child’s napkin ring by F. Clarke Hughes, Spokane, Wash. 
(For description see page 20A) 
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Plate 18. Design course by Burl N. Osburn, director of industrial arts, 
State Teachers College, Millersville, Pa. 
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CAST METAL, Continued 



















The casting technique 
frequently is useful for 
producing accessory 
parts, such as knobs, 
finials, fet, ‘or handles. 
R 
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State Teachers College, Millersville, Pa. 
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HARD SMOOTH SURFACES LESS ABSORPTION AND 


REFLECT THE MOST LIGHT | { /. SOME GLOSS: NOT $0 NARK 
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APPEARS DARK BECAUSE OF LIGHT ABSORPTION. 
LIGHT MAY EMERGE. ALMOST EQUALLY AT ALL ANGLES 
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COLOR 1S NOT AS IMPORTANT AS DIFFERENCES IN STRUCTURE IN AERIAL VIEWS. 
THE FIRST LEVEL IS RICH IN VARIETY OF TEXTURE, THE SECOND LEVEL 1S FORM 
ED OF FLOWERS, WEEDS, ETC.,CASTING A SHADOW ON THE FIRST. SHRUBSAND 
BUSHES FORM A THI RD LEVEL IN TURN CASTING A SHADOW ON THE FIRST TWO. 


THE WHOLE TEXTURE 1S FROM FOURTOSIX FEET DEEP THE CAMOUFLEURS 
STRUCTURE MUST BE SIMILARLY CONSTRUCTED. 













Plate 5. Continuation of camouflage course by Richard E. Bailey, chairman, art department, 
Central High School, Providence, R. |. 
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TO PREVENT DISCOVERY FROM A LOW, OBLIQUE > FISHNET EASILY FOLDABLE ADD PORTABLE 





VIEW, OVERLAPPING 1S REQUIRED AND A 1S GENERALLY USED FOR. MOBILE SIT— 
THINNING GARNISH NEAR EDGE FOR SHADOW VUATIONS. METAL NET 1S USEO FORLARGE 
REDUCTIONS PERMANENT INSTALLATIONS 


COLOR APPLIED TO NETS MUST SYNCHRONIZE WITH SURROUNDINGS AND MAY 
BE SPRAYED ON FROM ABOVE.BRIGHTLY PAINTED BOARDS OR FABRICS MAY BE 
DISPLAYED BENEATH THE NET 











E BUT RATHER A- 

VARIETY OF MATERIALS PRODUCING TONAL VALUES: WOOD SHAVINGS, EX — 

CELSIOR, BRUSHWOOD, POROUS CONCRETE, STRIPS OF WOOD AND ANY AVAIL 

ABLE MATERIAL PAINTED OR SPRAYED TO OBTAIN THE DESIRED EFFECT 
MAY BE USED. 








Plate 6. Camouflage course by Richard E. Bailey, chairman, art department, Central High School, Providence R. |. 
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Fig. 118. Front, top, and left-hand side views of pack mule. (See article on next page) 





FRYING PAN 


WHITTLING-JACKKNIFE 
TECHNIQUE 
W. BEN. HUNT 
Hales Corners, Wis. 
(Continued from page 177 of the April, 1943, 


issue) 


Pack Mule 


Those who have followed this series of 
whittling projects will find the pack mule 
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at SRA 


", 
oP? a 


shown in Figures 118 and 119 a rather in- 
teresting job. The mule may be whittled and 
used as a unit, or it may be loaded with 
the pack as shown in Figure 122. The pro- 
cedure is the same as that used for whittling 
the grizzly, that is, cutting out the silhouette, 
blocking out, and then whittling. After study- 
ing Figures 118 and 119, find a nice piece 
of softwood and equip yourself with a sharp 
pocketknife, a crooked knife, and a little 
patience. Then, with steady application you 
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should have a loaded pack mule in a few 
evenings’ time. The writer kept his pack mule 
in the rough rather than sanding it, and 
believes it looks better that way. The rugged 
appearance of the carving is quite in keeping 
with the nature of the animal and of the 
mining country. 

The packsaddle, tools, utensils, and packs 
can be whittled out of scrap pieces, as shown 
in Figure 120. The packsaddle is made up of 

(Continued on page 20A) 
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Details of pack 
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MINER'S SPADE 
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Molecular Keys 
To A New World 


VAST NEW SOURCES of raw materials . . . the equiva- 
lent of those which might be found in a great new 
continent ... opened to America when CARBIDE AND 
CARBON CHEMICALS CORPORATION, a Unit of UCC, 
started building synthetic chemicals from water, salt, 
air, and hydrocarbons. 

These chemicals are usually water-white liquids, 
although some are gases or solids. Basically, they 
are compounds of carbon and hydrogen—united with 
oxygen or with chlorine to build up an endless se- 
ries of chemicals. The models of those molecules of 
chemicals shown here are many millions of times 
actual size. 

These chemicals are the raw materials for fabu- 
lous plastics .. . amazing textile fibers . . . life-saving 
drugs « . . vitamins by the carload . . . synthetic rub- 
ber... more things and better things than were pos- 
sible before their existence. 

Since these chemical wonders are obtained from 
abundant domestic sources, their use has contributed 
materially to the nation’s self-sufficiency. Through 
research, American ingenuity, and patient develop- 
ment, scarce natural products have been duplicated 
or improved upon. Great new industries and great 
new materials that contribute to the nation’s strength 
have come into being. And America has become a 
leader in a field as native as its own soil. 

Broadly speaking, the uses of many of the syn- 
thetic organic chemicals developed by CARBIDE AND 
CARBON CHEMICALS CORPORATION are just begin- 
ning. The already established uses are indicative of 
their vast future values to mankind. 


BUY UNITED STATES WAR BONDS AND STAMPS 




















BETTER MEDICINES! Amaz- 
ing medicines like the sulfa 
drugs, synthetic vitamins, 
powerful insect repellents, 
and anti-malarial drugs de- 
pend upon synthetic organic 
homietey. 


rape 


MAGIC PLASTICS! Wonder- 
ful plastics that look like 
glass, stretch like rubber, and 
which are proof against water, 
sunlight, oils, and many chem- 
icals are made from VINYLITE 
synthetic resins. 

























COLD PROOF! Coolant for 
liquid-cooled aircraft engines 
and base for anti-freeze in 
military cars and trucks is 
ethylene glycol, an important 
synthetic chemical. 


MAN-MADE! All types of 
synthetic rubber require syn- 
thetic organic chemicals for 
their manufacture. Here's 
hope for tires for you in the 
future. 


UNION CARBIDE AND CARBON CORPORATION 


30 East 42nd Street 


Principal Products and Units in the United States 


New York, N. Y. 
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PROBLEM: Ask your students to draw the SOLUTION: We'll send you a free blueprint 
correct orthographic views of this Cross Feed showing the problem’s solution if you write 
Ratchet Housing. Typhonite ELDORADO de- to address at right within 30 days, specify 
Blueprint No. 128-J5. 


grees recommended: 2H and 3H. 









May, 1943 


Here’s another highly 
instructive problem! 


This practical problem is a particularly good 
one, as you can see. Make it your very next 
classroom assignment. We'll send you, without 
charge, a blueprint giving the correct ortho- 
graphic views. 

Every good problem deserves a good draw- 
ing pencil. Give every one of your students 
Typhonite ELDORADO pencils and watch the 
results! Cleaner drawings! Fewer erasures! 
More professional work! Get them in the habit 
of using this great professional pencil now. 











They’ll be grateiul! 


TYPHONITE 


ELDORADO 





SCHOOL BUREAU, PENCIL SALES DEPT., JOSEPH DIXON CRUCIBLE CO., JERSEY CITY, N. J. 





PACK MULE 


(Continued from page 222) 


six pieces. The coffeepot is not hollowed out, 
but the frying pan is. The pickax is made 
of two pieces to get away from too much 
cross grain, and the packs are simply two 
pieces of wood cut to resemble bundles of 
blankets and a tent. The packsaddle is 
fastened on with two thin bands of basswood 
bark, using a bit of glue to fasten the ends 
together. The ropes are made by twisting to- 
gether fibers of the inner white bark. Phere 
is a small hole drilled between the ear and 
the neck for the halter to go through. 

Figure 122 shows how the mule is loaded. 
Fastening the pack onto the mule is much 
easier than trying to whittle the whole figure, 
mule and all, from one piece. 

Some may even wish to load their mule 
with something else. Perhaps a load of camp- 
ing and hunting equipment, or just a load 
of wood. If you wish to do the latter, get a 
bundle of 234 and 3-in. twigs, some crooked 
and some straight, and trim the bark off. Then 
tie them onto the packsaddle. 


TWO-TONE FINISH ON OAK 


(Continued from page 215) 


10. Apply scaler coat of lacquer or varnish. 

a) Prepare scaler coat by using equal parts 
of lacquer and lacquer reducer. 

b) Let dry. 

11. Apply several coats of lacquer or var- 
nish. Allow 2 hours between coats if using 
lacquer, and 48 hours if using varnish. 

12. Finish sanding. Sand with No. 360-A 





or No. 400-A wet or dry sandpaper. Use 
water or sanding liquid as lubricant. For high 
polish, use rubbing compound and clean up 
with furniture polish. 

Questions: 

1. Why is it necessary to get the paint 
very thin? y 

2. Why apply the wash coat of shellac be- 
fore applying the filler? 

3. Should the priming coat be wiped? Why? 

4. On what type of furniture is this finish 
frequently applied? 


A CHILD’S NAPKIN RING 
F. CLARKE HUGHES 

Spokane, Wash. 

(See illustration on page 216) 

The accompanying illustration shows a 
project that is not only interesting to the 
average high school student but has the ad- 
vantage that it can be made from small scraps 
of hardwood that might otherwise be wasted. 

A well-selected variety of woods, such as 
the combination suggested in the illustration, 
is very essential to the success of this project. 

The Base: The base is a simple faceplate 
job, well within the ability of the average 
junior high school student. If the size is too 
small for the smallest faceplate, the stock 
may be glued to a larger disk of soft pine 
with a piece of thick paper separating the two 
pieces. 

. The Body: The rough stock for the body 
should be -bored with a 1%4-in. auger. The in- 
side of this hole should be sanded smooth 
before being fitted to the pine core shown in 





the left-hand lower corner. This pine core 
should be fitted snugly enough to allow the 
outside shaping. 

The two sides of the body to be flattened, 
as shown by the dotted lines, may be shaped 
with either the plane, saw, or belt sander. 

The Head: The head is a simple part to 
be turned, as is the shaping of the beak and 
tail. The beak and tail should be made of 
material % in. thick. 

All of these parts should be sanded per- 
fectly smooth and assembled with a good 
grade of glue. 

Any of the standard finishes for hardwoods 
may be used to complete this project. In any 
case the finish should be one that brings out 
the natural beauty of the wood. 


Personal News 


4 Lr. Cor. Verne C. FryKiunp, director of the 
teacher-training department of the Armored 
Force School, Fort Knox, Ky., has been appointed 
War Department representative in Washington, 
D. C., in connection with the preinduction train- 
ing program. 

4 J..I. Locxnart has been appointed head of 
the industrial-arts department at the Waukegan 
Township high school. He replaces Paul L. 
Schoenoff who has held the position for the 
past two years. The directorship of the school’s 
Federal Defense classes, also previously held by 
Mr. Schoenoff, has been transferred to Howarp 
Jackson. Both Mr. Lockhart and Mr. Jackson 

(Continued on page 22A) 
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A New Machine 


<=> FOR THE SCHOOL SHOP 


as 































Now for the first time it is pos- 





sible to consider surface grinders as 





practical equipment for school shops. 
For here in this new Delta machine 
is a husky, accurate, portable Sur- 







face Grinder at new low price levels 





—a versatile machine with many 





specific advantages not found in 





grinders costing many times as much. 





It is ideal for instructing students on 





surface grinding operations and is 





valuable for machine shop main- 






tenance work. 


| gq | ASURFACE GRINDER 


with many New Features! 

Improved, well-designed spindle — the “heart” 

of any Surface Grinder—- made extra-long with 

; bearing at either end, widely spaced. Forward 

& bearing is large surface taper bronze bearing of 

: design usually found only in much more expen- 

4 sive grinders — rear bearing is sealed-for-life ball 
ee bearing. 

& Special Wheel Mounting System — utilizes 














two-piece adapter so that either wheel, or wheel 
and adapter, can be removed. Thus once wheel 
has been trued up, wheel and adapter can be 
removed and replaced without need of re-dressing 
wheei. 

Improved Table— smooth operating, with 
conveniently located control handles—has long 
ways so that table rides solidly. Gibs provided so 
. that all play due to wear can be eliminated. 
x Micrometer collar, with wide graduations on the 
traverse adjustment permits accurate settings. The 
table is provided with T-slot for clamping fixtures 
or magnetic chuck in place. 

Specially Designed Column—of one-piece 
construction, cast of high-tensile iron, normalized 
and accurately ground to close tolerances. Steel 


gib guides bracket yoke so it is always in perfect 
Ss : alignment. Entire column together with bracket, 
can be rotated 360°. 
» 4 Send for Catalog 
giving full details and prices on the new Delta Surface Grinder —and also 


showing full line of Delta drill presses, band saws, abrasive finishing machines 
X and other Delta low-cost machine tools. 


/ 
/ 4 E E aes 
MILWA u Tana cncedecees 
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' 
The Delta Manufacturing Company : 
660-E E. Vienna Ave., Milwaukee, Wis. i 
i] 
1 
! 






Gentlemen: Please send me your new catalog giving ah, details and prices on the 
Delta Surface Grinder, and your full line of low-caghanachine tools. 
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THE ARMY-NAVY “E” — 
awarded for excellence in the 
production of machine tools 
vitally needed in the war 
effort. 
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(Continued from page 20A) 


are machine-shop instructors. Mr. 
teaches printing. 

4 Eart I. Grrrin is co-ordinator for the series 
of War Emergency classes being offered at the 
Waukegan Township high school by the Univer- 
sity of Illinois. Classes in electricity, safety en- 
gineering, axd personnel problems are being 
offered at the present time. Mr. Giffin teaches 
drafting at the high school. 

4 First Lt. Smney C. CARPENTER has been ap- 
pointed director of the teacher-training depart- 
ment of the Armored Force School at Fort 
Knox, Ky. 

Lt. Carpenter is a former industrial-arts 
teacher. He is a graduate of Western Kentucky 
State Teachers College, Bowling Green, Ky., and 
took his graduate work at the University of 
Missouri under the late Prof. Selvidge. 

He taught at the Navy Pier, Chicago, IIl., 
before entering the armed service. 


Schoenoff 
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4 Guy O. ToLtLeRuD, who was serving as war- 
production supervisor of the southern Minnesota 
area, has been promoted to the position of state 
supervisor of war-production training. He will 
take over his new duties immediately. 

Mr. Tollerud began teaching at the Austin 
High School almost twenty years ago. He has 
headed the industrial-arts department for the 
past 15 years. The present enrollment of this de- 
partment is now over 621 students. 

Mr. Tollerud became co-ordinator and super- 
visor of defense training in 1941. Since that 
time a large program of war-training courses 
has been developed and much shop equipment 
added. Over 573 people have been trained to 
date and employed in war plants in all parts 
of the United States. He was appointed area 
supervisor of southern Minnesota last spring, in 
addition to directing the Austin program. 

# Oscar Luypstrom, class of 1936, The Stout 
Institute, Menomonie, Wis., is a civilian instruc- 








kes a 
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Just as water never rises higher than its source, so is the 
accuracy of your tool and die work limited by the accuracy 
of the tools, machines, and instruments you use. This is most 
important in your grinders, because grinding governs the 
most critical dimensions, 
thousandth is every-day practice with Dumore precision grind- 
ers, because these grinders are themselves built by craftsmen 
who work and think and talk in terms of a tenth. Equally im- 
portant and equally accurate is the control of all inertia forces 
by dynamic balancing of supreme sensitivity — not by assem- 
blies, buf piece by piece and part by part. See for yourself 


Built 


Working to tolerances of one ten- 


the secrets of Dumore precision in the drawing below. 


THE DUMORE COMPANY Dopi. 233-E Racine, Wis. 








; MOTOR HOUSINGS 
i * are compact and 


DYNAMIC BALAN- 
* CING of armatures 
and rotati parts pre- 































A sturdy . 
for easy portability. 


PRE - LOAD SPRING 

* assures smooth run- 

ning bearings at high 

speeds. (Pot. 2,188,251.) 

PULLEYS are bol- 

© anced to increase 

belt life and give full 
power transmission. 


ENDLESS DRIVE- 

j ® BELTS, carefully se- 
lected for smoothness, are 

another aid to accuracy. 














vents vibration and in- 
creases precision. 


6 PRE-EXPANDING ar- 
*® mature windings, then 
double-dipping in enamel 
and baking them, prevents 
centrifugal ‘‘breathing."* 


7 LEAD WIRES are 
* swaged to commuta- 
tors by special Dumore 
process to assure 100% 
electrical contact perma- 
nently. 


8 **FOG-OF-OIL"’ LU- 
‘® BRICATION to the 
quill bearings. A felt 
tube within the quill, ex- 
tending to tapered ends 
of the main spindle, is 
held in place by a metal 
liner. Fingers at each end 
of the felt tube ride on 


slinger. ae the spindle 
revolves, it picks up a 
minute amount of oil from 
these fingers and the ta- 
per throws the oil into 
the bearings in a fog. 
(Pat. No. 1,859,068.) 


FAN DRAWS air in 


motor and quill cool. 


1 AUTOMATIC BELT 
© TENSION gives long 
belt life and maximum 
power transmission. 


ll. FRAME CONSTRUC- 

TION assures rigid 
mounting, required in pre- 
cision grinding. 


BALL BEARINGS 

© selected with infi- 

nite care for hours of 
vibrationless running. 





tor at the Lincoln Army Air Base in Nebraska. 

@ Wittis Giese, 1936 graduate of The — 
Institute, Menomonie, Wis., is with the United 
States Employment Service at Washington, D. C. 

@ Russert Hayes, of Neenah, Wis., who will 
be graduated the first part of April from The 
Stout Institute, Menomonie, Wis., will teach in- 
dustrial arts at Elkhorn, Wis., for the remainder 
of the year. He has accepted a position to teach 
industrial arts next year at the high school in 
New London, Wis. 

# Mayor JEFFERSON CRANK, class of 1932, The 
Stout Institute, Menomonie, Wis., was awarded 
a silver star for distinguished service in New 
Guinea where he recently saw action with the 
32nd _ division. 

¢ Franx B. Perrson, from the class of 1941, 
The Stout Institute, Menomonie, Wis., is in 
charge of the machine-shop division of the Army 
Air Force Technical Training Command at Yale 
University. 

Rosert Rupicer of The Stout Institute, 1943 
class, is supervisor of the power-plant division 
also at Yale. 

¢ Perer Biom, a sophomore at The Stout In- 
stitute, Menomonie, Wis., year, is receiving 
recruit training at Camp Farragut, Idaho. 

@ Norman JENSEN, Litoyp Harmon, and Louis 
Scumipt, Navy V-7’s, who.graduated in Jan- 
uary from The Stout Institute, Menomonie, Wis., 
have begun training at Columbia University. 

¢ ArTHUR Ortason, class of 1941, The Stout 
Institute, Menomonie, Wis., is an assistant senior 
instructor of the electrical systems of military 
aircraft at the Lincoln Air Base in Nebraska. 

4 CHarRLEs Finney, who was graduated from 
The Stout Institute, Menomonie, Wis., in 1941, 
reported for duty recently at Boca Raton, Fila., 
as engineering cadet in the Army air force. He 
has been a civilian instructor at the air field 
in Lincoln, Neb. 

4 Cuartes H. Romine, a member of the 1935 
graduating class of The Stout Institute, Menom- 
onie, Wis., is in the Navy fleet at San Francisco, 


¢ Don Incram, who was a senior at The Stout 
Institute, Menomonie, Wis., this year, is in the 
Air Corps Training Group at Miami Beach, Fla. 

4 Ensicn Gerratp HAWKINSON; 1942 graduate 
of The Stout Institute, Menomonie, Wis., has 
been home on a five-day. leave. He was com- 
missioned an ensign at the Navy Pier, Chicago, 
Ill., on March 5, 1943. 

LAWRENCE CLARK‘ and Nem Butack also re- 
ceived ensign commissions at the same time. 
These men have completed their officer’s train- 
ing course at Northwestern University, Evanston, 
Tll., and are now going to the Navy base in San 
Francisco, Calif. 

4 Lr. Patmer BrREKKE, graduate of the 1939 
class, The Stout Institute, Menomonie, Wis., is 
in the United States Navy at the Bethlehem 
seo Company Shipbuilding Division at Quincy, 

ass. 

4 Ropert Leroy SAnpin, former student at The 
Stout Institute, Menomonie, Wis., recently 
been appointed an instructor at Dunwoody In- 
stitute at Minneapolis, Minn. 

# Oscar EmsreEtTsSON, 1937 class, The Stout In- 
stitute, Menomonie, Wis., and formerly of La 
Porte, Ind., is now a lieutenant at the Indoc- 
trination School, Jacksonville, Fla. 

@ Ettsworta C. Dent, formerly RCA Edu- 
cational Director, has been appointed general 
manager of the Society for Visual Education, 
Inc., Chicago, Ill. He will begin his new duties 
in April. 

Mr. Dent received his early training in educa- 
tion at the Kansas State Teachers College of 
Emporia. This was followed by graduate work 
in education while in charge of the Bureau of 
Visual Instruction, University of Kansas, a serv- 
ice organization for the schools of Kansas. Dur- 
ing his ten years at the University of Kansas, he 
expanded the visual instruction services to meet 
the growing needs of schools, including one of 
the first loan libraries of educational slidefilms. 

(Continued on page 25A) 
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The complete series © 
including nine slide- | 
films, eight recorded | 
») lectures and a com- 
© plete instructor's 
manual $5250 
sells for : 
+ ky keel Sea 


7 3 9 O visite Pictures Aid Teacher Training 


For the instructor in schools and industry today, 
charged with training the scores of new workers 
entering war production plants, The JAM HANDY 
“Tips for Teachers” sound slidefilms graphically, 
vividly, and comprehensively illustrate and help to 
explain the accepted fundamentals of good teaching 
practice for shop training. 

These sound slidefilms show and discuss what 
every teacher should know about such topics as the 
personal characteristics of the teacher, principles of 


teaching, organization of classes, blackboard work, 
teaching of a vocation, shop teaching, and the de- 
signing of examinations. Meaningful photographs 
and illustrations interpret each specific point as an 
authoritative commentator explains each of the 
general subjects. 

A 40-page manual is provided free. It contains 
suggestions to help the instructor get maximum 
value out of the use of the’slidefilms. 


To order or preview this series, write for the name of our dealer nearest you. 


* Washington, D.C * Detroit 


The J 7. M H A N DY Organization 


* Chicago 


* Dayton *xLos Angeles 








each job. 
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SANDPAPER IS A TOOL 
... and a highly specialized tool, at that. 


Give your students the benefit of the best in coated abrasives, 
for no part of their training is more valuable than experience 
in using the tools that Industry uses—the proper tool for 


“METALITE” Cloth for metal working, in 9” x11” sheets 
and “Handy” Rolls from }” to 2” wide. 


GARNET and ADALOX for wood working, in 9” x11” 
sheets, 50-yard rolls, belts, discs, etc. 


BEHR-MANNING : TROY, N.Y. 


(DIVISION OF NORTON COMPANY) 
Makers of Quality Coated Abrasives Since 1872 























Your Boys 
can turn out 



























“professional” 
with only $69° worth of 


Carter Bits and Cutters... 


Have you figured your department couldn’t afford 
the cutter equipment to add originality in finish to your 
projects? Then you have never had the full facts about 
Carter Bits and Cutters. 

For example, only 3 Carter Cutters, used singly and 
in various combinations, will give you as many as 500 
different cuts. For a small investment, you can equip 
your Carter routers and shapers to make an endless 
variety of contours, patterns and ornamental cuts. 

Superior “cut-ability” is built into Carter Bits and 
Cutters — from the selection of fine steel, through 
accurate forming, to the precision grinding of the keen 
cutting edges. That’s why they help the boys do 
cleaner, smoother, better work. 

Write today for a folder describing Carter Bits and 
Cutters, then order the selection you need to give 
your class work cabinet-maker style and quality. 
R. L. CARTER DIVISION, The Stanley Works, 112 Elm 
Street, New Britain, Connecticut. 


CARTER TOOLS 


work 













Modern Carpentry Books 


NEW FOURTH EDITION 


CARPENTRY AND JOINERY WORK 
By Nelson L. Burbank 
Formerly Instructor, Building Vocational High School, Cincinnati, Ohio 
The new edition wee — wat nrg ae and set in easy reading type. 
Designed as a _ high sch ool beginner's I of 
Carpentry M: Archit Pda Blueprint Reading and Busi- 
ness English. A full set of working bl ri and a rial list help the 
student master estimating. Glossary and Ind 
1943. 248 pages, 1,000 illus., 8% x 11%, cet $4.00 


HOUSE CONSTRUCTION DETAILS 
By Nelson L. Burbank 


Hundreds of clearly drawn and sealed details and photographs of all im- 
portant sections of houses are brought together in this book. Chapters fol- 
low the sequence of construction work. An ideal reference book for draft- 
ing classes. 

1942. 2nd. 314 pages, 1,500 illus., 8% x 11%, cloth, $3.00 


PRACTICAL JOB POINTERS 


Compiled by Nelson L. Burbank 


Kinks, short cuts and modern methods for me all kinds of building 
ne Six hundred ideas from men on the job. Each is accompanied by a 

et 

1940. 2nd. 130 pages, 600 illus., 84% x 1134, cloth, $2.00 


SHOP CRAFTER’S MANUAL 


By N. L. Burbank and E. M. Mitchell 


A selection of 150 projects ranging from —_ gadgets to fine pieces 
of furniture which the amateur can — working drawings show 
all important details. Full i ri peer lists. 

1942. 142 pages, 300 illus., 84% x ints, cloth, $2.00 


SIMPLIFIED CARPENTRY ESTIMATING 


By J. Douglas Wilson and Clell M. Rogers 


A beginner’s text showing how to “take off” from a set of blueprints and 
specifications a bill of materials for a frame house. Mr. Wilson has taught 
the subject for many years. The mathematical short cuts were contributed 
by Mr. Rogers, a mathematics instructor. 

1940. 208 pages, 71 drawings, 5 x 7, cloth, $2.50 

Sent to Instructors on Thirty Days’ Examination 


Beok Department 
SIMMONS-BOARDMAN PUBLISHING CORPORATION 
30 Church Street New York, N. Y. 
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TELL THEM WHY 


Peerless Metal Cutting Power Saws Cut Straight and Fast 


Students should know why it is so easy to cut metals faster and to close 
tolerances with Peerless Metal Cutting Saws. Here are some of the reasons 
for this Peerless accuracy and speed. 
There is no bowing, tilting or side-play of the blade because of the Peerless 
Four-Sided Saw Frame and Backing-Plate Blade-Support. Full protective 
features relieve blade of sudden shocks. Chips are cleared from the cut, not 
wedged in. 
Shapes of all kinds are handled speedily. Compensating feed adjusts itself to 
shape and size of work, cutting faster on round and thin sections. 
Four bulletins describe the Peerless Line: Bulletin 50-A, High Duty Hydraulic 
types; 53 shows Heavy Duty, Hydraulic, Vertical Cutting Saws for die-block 
work; 51-A shows Universal Types with mechanical control; 52 shows Standard 
— for general utility cutting. Request our Dept. IAVE-543 for these 
ulletins. 


PEERLESS MACHINE COMPANY, Racine, Wisconsin 
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CHINE COMPANY, Racine, Wisconsin | 























The 4%-in. Dry Cut for Light 
Work. 





Standard Models in Five Sizes 
for Maintenance and General 
Utility Cutting. 









| PEERLESS MA 
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i Catalog of Peerless Stan 
a 5 Catalog of complete Peerles 
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THE ONLY METAL CUTTING SAW 
WITH FOUR-SIDED SAW-FRAME AND BACKING-PLATE 





Address 


City and State...--- 
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The bureau also maintained an equipment recom- 
mendation service, to aid schools in the selection 
of projectors, screen, cameras, and materials. 

He also organized the visual instruction serv- 
ice for the Inter-Mountain Area, at Brigham 
Young University, Provo, Utah, and spent three 
years with the United States Department of the 
Interior, where he became director of the Divi- 
sion of Motion Pictures and supervised the pro- 
duction and distribution of pictures, films, and 
slidefilms for educational use. 

He is author of The Audio-Visual Handbook, 
now in its fourth edition, which is widely used 
as a text and for reference in audio-visual train- 
ing courses and by school executives. 

§ Evcene F. Moon, of Wichita, Kans., joined 
the trade and industrial staff of the State Board 
for Vocational Education on March 1 to assist 
in the war-production training program. He wili 
have his headquarters in the Topeka office and 
will be responsible for records, reports, and equip- 
ment inventories in the local centers. Mr. Mood 
comes to the state board from the Waco unit of 
war-production training at Wichita, Kans., where 
he was supervisor of the night shift. 

4 P. W. Cuamngss, director of vocational edu- 
cation at Topeka, Kans., has been appointed 
chairman of the Adult Education Round Table 
for the Kansas Teachers Association to be held 
next fall. 

¢ Grenn E. Best, formerly head of the in- 
dustrial-arts department at West Virginia Insti- 
tute of Technology, Montgomery, W. Va., has 
been commissioned Lt. Comdr., U.S.N.R. 

Lt. Comdr. Best has 20 years of experience in 
teaching, supervision, and inistration work. 

He has a diploma from The Stout Institute, 
Menomonie, Wis.; he received a B.S. degree in 
industrial education from West Virginia Univer- 
sity, Morgantown, W. Va., and a M.A. degree 








Lt. Comdr. Glenn E. Best 


in industrial-arts education from Ohio State Uni- 
versity, Columbus, Ohio. 

In the last war, Lt. Comdr. Best served in the 
United States Marines, seeing active service in 
the Argonne, and in the Army of Occupation in 
Germany. 


Learn to get along with people. 

Learn to exhibit more patience than any 
other man you know. 

Learn to respect other men’s ideas and 
opinions. 

— to think problems through to the 
end. 

Learn to try to put yourself in the other 

fellow’s place. 





Be democratic. 

Be loyal. 

Cultivate cheerfulness. 

Work. — Harry J. Klingler 

















Association News 


¢ The Twelfth Annual Indiana Industrial Edu- 
cation Association Convention, originally planned 
to be held March 26 and 27, will be held at 
Indianapolis May 7 and 8, 1943. 

4 The Association of Teachers of Industrial 
and Practical Arts in Day High Schools, New 
York City, adopted their constitution and elected 
officers, Saturday, March 13, 1943. 

There were 60 charter members present. 

Officers chosen in the organization’s first elec- 
tion were: Harold E. Taylor, first assistant in 
mechanical drafting at Brooklyn Technical High 
School, president; Abner Rosenblum, teacher of 
bookbinding at Franklin High School, recording 
secretary; Mrs. Sylvia K. Sonder, teacher of art 
weaving at Lincoln High School, corresponding 
secretary; and Alfred Schaefer, teacher of me- 
chanical drafting at Stuyvesant High School, 
treasurer. 

¢ New Epsilon Pi Tau members of Stout In- 
stitute were initiated formally on February 28 
at a ceremony which ended with a luncheon. 

The initiates were Ray Chartraw, Carl Erick- 
son, Harland Hesselman, Paul Ingwell, Lothar 
Mueller, Louis Ode, Zenas Prust, George Soder- 
berg, and Rudolph Wagner. 

¢ The Regional Conference of ihe National 
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Graphic Arts Education Association will con- 
vene in Rochester, N. Y., on Saturday, May 1. 
All meetings will be held at the Rochester 
Athenaeum and Mechanics Institute. 

An interesting program is being formulated for 
the benefit of printing teachers and craftsmen. 

The theme subjects of paramount importance 
to be discussed will be: apprentice training, post- 
war rehabilitation, problems in printing educa- 
tion raised by war emergencies, and training of 
women for the printing profession. 

Among those who have already accepted in- 
vitations to speak are the following: 

Hupp Otto, president, National Graphic Arts 
Education Association. 

Harry L. Gage, vice-president, Mergenthaler 
Linotype Co. 
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John A, Backus, educational director, American 
Type Founders Sales Corp. 

Prof. Bristow Adams, dean of the School of 
Journalism, Cornell University. 

Lawrence B. Siegfried, university printer, Syra- 
cuse University. 

Horace Hart, president, Rochester Typothetae, 
Inc. 

Miss Marjorie Lush, director of art, Rochester 
school system. 

Miss Edwina B. Hogadone, supervisor, retail- 
ing department, Rochester Athenaeum and Me- 
chanics Institute. ' 

Dr. Mark Ellingson, president, 
Athenaeum and Mechanics Institute. 

Byron G. Culver, supervisor, publishing and 
printing department, Rochester Athenaeum and 
Mechanics Institute. 

Those on the committee arranging this con- 
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ference are: Joseph F. Sorace, regional vice- 
president and general chairman; Byron G. Culver, 
arrangements; Frank DeWitt, registration chair- 
man; and Donald L. Ritchie, chairman of din- 
ner committee. — Joseph F. Sorace 

¢ The spring meeting of the Industrial Arts 
Teachers’ Association was held on March 9, 1943, 
at Newark, N. J. The topic of the round-table 
discussion was “Problems That Confront the In- 
dustrial-Arts Teacher.” — H..G. Stintsman. 

¢ The annual initiation of the Mu Sigma Pi 
fraternity, Wayne University, Detroit, Mich., was 
held recently at Mackenzie Union. Mr. Ernest 
Doll was chairman of the ritual committee, and 
was in charge of the initiation. 

Charles Sechrest introduced Dr. Arthur Carr, 
dean of the College of Engineering at Wayne 
University, who served as the toastmaster of the 
evening. 





Standing, left to right: Arieus J. 
Croteau, Harold A. DeLong, Charles 
L. Pozzini, Arthur J. Elges. Sitting, 
left to right: Thomas O. Monroe, 
Wm. M. Jones, and C. Paul Nutten 


The speaker of the evening was Mr. John 
Dancey, director of the Urban League, who pre- 
sented the problems confronting young Negro 
workers in Detroit. 

A buffet supper was served. Richard Carlson, 
O. R. Dickerson, Arthur Dunham, and Francis 
Zwickey were in charge of arrangements. 

Mr. William M. Jones was presented with an 
honorary membership. Mr. Jones is well known 
in the Detroit area for the work that he has 
done in stimulating activity in the building of 
birdhouses. 

4 A one-day conference of local supervisors 
of trade and industrial education, teacher trainers, 
and school administrators of the state of Illinois 
was called by J. W. Thompson, state supervisor 
of trade and industrial education of the state 
of Illinois, March 26, 1943. It was held at the 
Morrison Hotel, Chicago. 

The chairman of the forenoon session was 
Paul Grigsby, principal, Community High School, 
Granite City, Ill. The program consisted of a 
round-table discussion on the question of whether 
the administration of the full-time general in- 
dustrial and unit trade courses would be made 
easier, and at the same time promote the effi- 
ciency of these courses if the time for shopwork 
were extended to at least three and one-half 
to four clock hours per day, with necessary re- 
lated instruction included, the remainder of the 
day to be given over to the regular high school 
program. The panel members were Paul A. 
Grigsby, leader; Earl H. Hanson, superintendent 
of schools, Rock Island; Charles E. Lang, prin- 
cipal, Lane Technical High School, Chicago; S. 
B. Sullivan, principal, Community High School, 
West Frankfort; Earl C. Douglas, supervisor, 
Trade and Industrial Education, Joliet; and Paul 
L. Roise, supervisor, Trade and Industrial Edu- 


cation, Cicero. 
(Continued on page 28A) 
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four spindle types. 
High and slow speed; 
bench or floor type; 
slotted or trough ta- 
ble. 
Perfectly balanced 
and vibrationless. 
Sealed against haz- 
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The discussion brought out the following 
points: 

1. Schools are to be administered for in- 
structing students, not for the convenience of 
the administration. 

2. Vocational education rag to give students 
a better insight into everyday life than do such 
courses as general English and foreign ages. 

3. It is difficult to find the right kind of re- 
lated-subjects teachers who make their work in 
the classroom practical and not abstract. 

4. The related work in the shop should in- 
clude an understanding of labor and economic 
problems. 

5. Cultural subjects should receive attention 
because the student must be a citizen besides 
being a wage earner. 

6. Education, not mere training, must be the 
aim of the school. 

7. It is well to make our teachers of English, 
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mathematics, and science more vocationally 
minded. 

8. The pupil’s day is now ‘six hours. If the 
shop period is to be lengthened, it would be 
well to lengthen the school day. 

The chairman of the afternoon session was 
J. Morgan Johnson, supervisor, Trade and In- 
dustrial Education, Moline 


The main speaker on the program was Arthur . 


B. Mays, professor, Industrial Education, Uni- 
versity of Illinois, Urbana. His subject was 
“Training Trade and Industrial Teachers in 
Times of War and Times of Peace.” 

He emphasized that: 

1. A teacher-training institution can do nothing 
more than to prepare a teacher so he can get 
started. 

2. Industrial teachers must have practical ex- 
perience, but a statement of the number of years 
of such experience has little meaning. 

3. Men who have had eight years of practical 
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Today, more than ever, the automobile mechanic must make every minute count. 
designed and carefully made tools can save minutes and even hours on 
every job. K-D Tools are made by automotive men with these very thoughts in mind. 


VALVE SPRING COMPRESSOR 
motors, o! 
valve-in-head. Automatic depth ad- 


jaws (straight and offset) furnished, 
adjusta 


thousands 
Tempered jaws are 
safety ratchet lock. 


For mudi fender use on late cars. Off- 
set so you can see what you’re doing. 
Exclusive—built in auxiliary jaws for extra 
high lift when needed. "Safety. ratchet lock. 
Adjustable, tempered jaws. 8%” long. 
VALVE KEEPER INSERTER 
NF Installs ’most all split keepers. Thumb | 240 
make loading easy. Su 
valve stem. Ideal with 600 
IGNITION TOOLS 
11 5 Aligns a// points, right in distributors. 
Carefully machined 
ogg for dependable service. Thousands in 


15 Refaces points after aligning. Genuine 
abrasive stone puts a square and par- 
furnished. Positive arto chain drive. 
GUIDE PULLERS FOR FORD 
G2) Set. consists of Driver to remove re- 503 
tainers 

blies. For Ford 85, . 
ractor. Gets ri t under guides 
and pulls pan = no Boe 24 how tight, 
without fuss or delay. 860 


BAR LIFTERS FOR FORD 


240 Fer cet 
lor removing. 
Services all Ford 


115 Lincoln-Zephyr. 260 similar design for 60HP 


VALVE GRINDING TOOLS 
1118 Bushing, used in place of guides when 
and when esta clear- 
ance in 85 Mercury, Lincoln. 
and Tractor. No. 1160 for 60 HP. ac- 


503 Vacuum Cup (1%") Valve Grinder 
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place. No. 865 with 1igh cup for cmetler 
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nate coe with jaws and knurled 
tough-tempered little tools. 
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not permit their students to become too familiar. 
They must be able to organize a class and pre- 
pare a course of instruction. 

7. The state department of education can as- 
sist by setting up good certificating gers 
appointing well-qualified roviding 
sympathetic supervision, and issuing printed helps 
to the teacher. 

8. Teacher-training institutions can assist by 
providing resident courses, conferences, and 
itinerant instructors. 

9. High school principals can assist by taking 
an interest in their shop teachers, helping them 
to get a professional outlook, urging them to 
join professional organizations and to read pro- 
fessional literature, and assisting them in making 
suitable local public relations contacts. 

The chairman of the banquet, which was held 
at 6 p.m., was J. W. Thompson. 

The main addresses on this occasion were 
made by Dr. L. S. Hawkins, chief of training, 
U. S.. Office of Education, and Vernon L. Nickell, 
— (aman of public instruction, Spring- 

eid, 














News Notes 


#4 The shortage of skilled engineers and drafts- 
men at Wright Field has made it necessary to 
assign engineering and drafting dids as assistants. 

In order to increase the supply of these aids, 
the Civilian Personnel Section at Wright Field 
is conducting a training school for qualified 
trainees. This course is sponsored by West Vir- 
ginia University, under an agreement with the 
U. S. Office of Education. 

To be accepted on this training program, appli- 
cants must have a high school diploma and 
must have taken three years of high school 





‘ mathematics. They must have an aptitude for 


science or mechanics or drafting as evidenced by 
having taken related high school courses such as 
physics, chemistry, drafting, etc. Women trainees 
are preferred, though male trainees may, apply. 

Individuals interested may make application by 
obtaining and filling out a Civil Service Form 57, 
which can be obtained at any Civil Service of- 
fice, and forwarding it to the Employment Unit, 
Garfield Building, Fourth and Jefferson Streets, 
Dayton, Ohio, attention of Lt. James L. Gay- 
lord, Chief. A short letter should be attached 
to the form stating that the applicant wishes 
to be considered for engineering aid or for draft- 
ing aid training. 

4 Counselors, deans, teachers, librarians, stu- 
dents, parents, and others interested in voca- 
tional guidance will find helpful material in a 
new list of 25 free pamphlets on 17 different 
occupations, including names and addresses of 
the publishers from whom the pamphlets may 
be obtained upon request. To get this list send 
25 cents to Occupational Index, Inc., New York 
University, New York City. 

4 Preflight training films, released by the U. S. 
Office of Education, in 16mm. sound versions 
are now available for classroom use from The 
Princeton Center, Princeton, N. J. The pictures 
may be rented. These films, originally produced 
for U. S. Array and Navy aviation courses, are 
immediately useful for preflight training courses 

(Continued on page 33A) 
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TESIORS 


FIRST CHOICE OF AMERICA'S MODEL BUILDERS 


No. 5 in a Series on Principles of Better Craftsmanship 


“HOW TO DO A GOOD PLANKING JOB 


* Planking, on a model airplane, takes the form of thin 
flat pieces laid edge to edge to form a continuous surface, 
as shown in the picture above. The planks are usually 
fitted one at a time, each new piece being carefully cut to 
fit the preceding piece. To fasten a plank in place, lay a 
ribbon of Testor’s Model Airplane Cement along the 
joining edge and on the formers and other pieces to which 
the planks are attached. Press the plank in place and hold 
with pins, clamps, rubber bands, string, or other means 
until the cement sets firmly. This will assure you a tough, 
strong planking job. 


You will find these practical data sheets a helpful guide for your classes. May we suggest that you save and file the entire series. 


Howl Get complet, details. about “Jestora. Model +hinplamg Cements. and Dopees 
}m een mem ne |) how GW Mmmone mam Sekee Gee 
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Shop Equipment News 


New Products — Publications 





ATLAS ANNOUNCES NEW COOLANT PUMPS 


Two compact, portable coolant pumps are 
being announced this month by Atlas Press Com- 
pany, Kalamazoo, Mich. Easily adaptable to al- 
most any machine tool, these units are designed 
to meet peak production demands. 

Pumping capacities meet maximum-flow re- 
quirements of, most makes of lathes, drill presses, 
millers, grinders, cutoff saws, screw machines, 
single and multiple spindle drilling and tapping 


machines. Centrifugal design of the Atlas coolant 
pumps increases rigidity, lengthens service life, 
and insures smooth, trouble-free performance. No 
priming is necessary. Complete coolant systems 
may be assembled by selecting feed and return 
units available. 

For complete information and motor data on 
the new Atlas coolant pumps, ask for Catalog 
C43, Atlas Press Company, Dept. 7, Kalamazoo, 
Mich. 

For brief reference use [AVE—510. 








each group fixture. 











Let Us Help You Provide More 
Washing Facilities—in Less Space 


Bradleys serve more students in less space — eight to 10 simultaneously at 
They save 80 per cent of the piping connections 
(critical metal) because one Washfountain serves as many as eight to 10 “single- 
person” wash basins — 3 connections as against 24 to 30. 

They save time and maintenance work. Contaminations and skin affections 
are reduced since each student washes in clean running water like a shower bath. 





Provide more modern washing facil- 
ities NOW. Our Washroom 
Consultants are ready to make floor 
plan suggestions and forward you a 
copy of our “Washroom Layout 
Booklet.” . . . BRADLEY WASH- 
FOUNTAIN CO., 2269 W. Michigan 
Street, Milwaukee, Wis. 


BRADIEY> 
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NEW \%-IN. HEAVY DUTY DRILL 

Announcement has just been made of the new 
Model “47” Skilldrill by Skilsaw, Inc., 5033-43 
Elston Ave.,. Chicago, Ill. Designed especially to 
speed up tough “skin drilling” in airplane con- 
struction, Model “47” Skilldrill is ideal for count- 
less production drilling jobs up to % in. in steel 
and % in, in wood. 





It has the power for real tough jobs, weighs 
only 3%4:lb., is 7%4 in. long, and 2 9/16 in. wide. 

This new "Skilldrill has a diecast body, helical- 
cut gears, and antifriction bearings, assuring 
smooth, quiet running. The universal motor 
makes four speeds (1800, 2500, 3500, and 5000 
r.p.m.) available. It has a two-pole momentary 
contact switch with lock for continuous operation. 

For brief reference use IAVE—511. 


MANUAL ON LATHE MAINTENANCE AND CATALOG 
ON 10-IN. PRECISION LATHES 

An 8-page catalog, No. 10, describing South 
Bend 10-in. precision lathes has been recently 
issued by the manufacturer. It. illustrates and 
describes South Bend 10-in. Toolroom Lathes 
and 10-in. quick change gear lathes in both 
floor leg and metal bench models. Attachments, 
accessories, and tools for use with these lathes 
are also listed. 

The construction features of the lathes are il- 
lustrated and specifications are tabulated for 
ready reference. Both models are made in two 
types: “l-in. collet” and “regular.” The former 
has a 1-in. maximum collet capacity and twelve 
spindle speeds (50 to 1357 r.p.m.). The latter 
has an 11/16-in. maximum collet capacity and 
six spindle speeds (50 to 700 r.p.m.). The swing 
over bed and saddle wings is 10% in. for both 
types. 

Copies of this catalog can be had by writing 
to South Bend Lathe Works, South Bend, Ind. 

This firm also has just issued “Keep Your 
Lathe in Trim,’ a new booklet on lathe main- 
tenance, lathe tests, and adjustments. 

Among the many points covered by this 28- 
page booklet are the testing of motors and power 
supply; shortening, splicing, and adjusting belts; 
testing and adjusting spindle bearings; and ad- 
justing dovetail gibs. Also, full information is 
given on how to measure and adjust the set- 
over of the tailstock top for realigning lathe 
centers and for taper turning. Numerous photo- 
graphs and line drawings are used to illustrate 
the various methods of making these adjustments. 

Write for a free copy. 

For brief reference use |IAVE—512. 


TUBE PICTURE BOOK 


The wide use of radio in the present World 
War makes it mandatory that many thousands 
of men be trained in the principles and funda- 
mentals of this science. In order to be of as- 
sistance to teachers in the various fields of elec- 
tronics, RCA Victor has issued several publica- 
tions relating to radio tubes, their construction, 
and uses. 

The latest publication, the 16-page RCA Tube 
Picture Book, has been prepared especially for 
use in radio war-training centers. It provides a 
visual medium for studying the constructional 
details of various types of vacuum tubes. It con- 
tains eight printed on one side of the 
sheet to facilitate their use for display mounting, 


(Continued on page 33A) 
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TO ALL SCHOOLS! 


Important Announcement 
NEW PRIORITY REGULATION 











A new high priority rating under the Controlled 












Materials Plan has now been made available to 






all schools. Such rating makes it possible for 


schools to purchase many items which in the past 






have been unavailable except upon application 
on PD-1A forms. 















If your school needs such tools as Wrenches, Files, 
Chisels, Vises, High Speed Drills, Hammers, 


Mechanics’ Tools, Soldering Irons, Screw Drivers 







and other tools and equipment of similar nature, 






we suggest you make up your order and send 






it to us, and we'll gladly furnish you with the 






necessary information on how we can supply 






these to you. 







Orders will be filled in the order of their arrival. 






BRODHEAD-GARRETT Co. 


“Supplying Defense Training Needs to Schools in All 48 States” 
C48. V2. t A: UM OD * O H I O 
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are ESSENTIAL to Teaching MODERN 
Tool & Die Making 















amazing time and money- 
saving shortcuts which may 
be effected by DI-SAWING is 
causing this equipment to be 
almost universally adopted 
by the leading shops. For 
inside and outside cut- 
ting, filing and polishing the 
DI-SAW is obsoleting other 
methods. Put the 
TANNEWITZ DI-SAW on 
your MUST list. Complete de- 
tails of this exellent machine 
will be sent you promptly on 
request. Jusi ask for DI-SAW 
Bulletin. 






THE TANNEWITZ WORKS, GRAND RAPIDS, MICH. 
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The innumerable and truly’ 





























extra versatility. 


Cuts equally well with and 
soft wood 


No. 28 Hy-Gear Shaper. We 





140 S. CALIFORNIA AVE. 





WALLACE 
“MACHINE - OF - THE - MONTH” 


For fast, smooth shaping work, this 10,000 r.p.m. gear-drive 
Shaper is without equal! Cutters and knives available for 
every kind of moulding and shaping operation. Adapter and 
collet permits use of small routing bits and cutters, adding 


Write today for detailed bulletins and prices on the Wallace 


versal Saws, Radial Arm Saws, Bandsaws, Jointers, Mor- 
tisers, Lathes, Oilstone Grinders, etc. 


J.D. WALLACE & COMPANY 





NO. 28 SHAPER 
















2 H.P. geared motor rotates 
spindle 10,000 r.p.m. 
Reversing switch. Capacity 
for large cutters up to 
2%” wide. Vertical spindle 
adjustment 114”. Collet for 
routing bits extra. 











against grain and on hard or 


also manufacture quality Uni- 





CHICAGO, IL 























Greater capacity and 
accuracy for the school shop 


HAND PLANER AND JOINTER 











An efficient and safe jointer for school use is the 
Oliver No. 189. It will perform a variety of work in- 
cluding squaring, smoothing, jointing, beveling, rabbet- 
ing, grooving, tenoning, etc. Built with the finest quality 
materials and containing all safety devices, this ma- 
chine is ideal for school shop use. 

Send for information on this machine and also on 
“Oliver” Junior machines, including Band Saws, Boring 
Machines, Saw Benches, Jointers, Speed Lathes, Mor- 
tisers, Surface Planers, Belt Sanders, Shapers, etc. 


Oliver Machinery Co. 
Grand Rapids, Mich., U. S. A. 











Specify 


Jorgensen" 
CLAMPS 


HIGHEST oust 








NO. 70 ea  thamad “I BAR 


vltvmiaiull 


NO. 40 JORGENSEN STEEL BAR CLAMP 


NO, 50 PONY FIXTURES 


thet on ordina 
to make Clomps ot ony length. oe 


“The Clamp Folks” 
424 N. Ashland Ave., 














Write for No. 16 General Clamp Catalog 


ADJUSTABLE CLAMP CO. 





= 


The “Jorgensen” Trade Mark on the 
—s of all genuine Jorgensen Hand- 
screws guorantees: selected grain, 

aged and treated jaws that will not 


tion; Clamps that teke a firm grip at 
any angle ond hold iz. 


A Complete Selection 
“Jorgensen” Drop Forged “o Clamps 
“Jorgensen” Welder ‘‘C’’ Clamps 
“Jorgensen” Malleable “‘C’”’ Clamps, 4 types 
“Pony” Miniature “‘C” Clamps, 14 types 
“Coit” Eccentric Bar Clamps, 5 types 
“‘Pony’’ Malleable Lathe Dogs 








CHICAGO 
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(Continued from page 30A) 
The charts show structural details of representa- 
, transmitting 


, cathode-ray, and 
special tubes. 


Teachers and students in the United States 
and Canada may secure copies of this publica- 
tion at 10 cents each, by calling at an RCA Tube 
isevrassie age or by writing the Educational De- 

Victor Division, Radio Corpora- 
tion of esr Camden, N. J. 
For brief reference use IAVE—513. 


BOOKS FOR THE VICTORY PROGRAM 

The McGraw-Hill Book, Co., 330 West 42nd 
St., New York City, have just issued their 1943 
spring catalog of books for the Victory Program. 

This catalog lists a wide variety of text and 
reference books for preflight, preinduction, and 
war-production training programs. 

A copy of this catalog is available for all 
those who want it. 
For brief reference use IAVE—514. 


CATALOG ON RADIO AND ELECTRONICS 
The 1943 catalog on radio parts and accessories 
has just been published by Allied Radio, 833 
West Jackson Blvd., Chicago, Ill. 
It covers everything pertaining to radio and 
electronics quite fully. 
For brief reference use IAVE—516. 


HOW TO TAKE CARE OF PAINT BRUSHES 

A pamphlet, “Care and Conservation of 
Brushes,” has just been made available by the 
Osborn Mfg. Co., 5401 Hamilton Ave., Cleve- 
land, Ohio. 

Care of brushes is highly important in these 
days when the majority of brushes necessarily 
have to be made of horsehair set in substitute 
cements. 

The book not only explains how to care for 
these emergency brushes, which are made with 
55 per cent bristle and 45 per cent horsehair or 
other adulterants, but also shows how old, hard- 
ened brushes may be reconditioned for future use. 


For brief reference use IAVE—515. 


AN INDUSTRIAL LABORATORY 


Recognizing that many of the outstanding 
developments of the war come out of lab- 


oratory test tubes, The Franklin Glue Company, 
Columbus, Ohio, has just completed the installa- 
tion of its enlarged and modernized laboratory. 






According to Langdon T. Williams, president 
and general manager of the company, which man- 
ufactures Franklin Glue, a liquid hide glue in 
ready-to-use form, this laboratory is engaged in 
constant experimentation to solve adhesive prob- 
lems arising from the war effort. 

Robert F. Snider is laboratory director and is 
assisted by a staff of chemists and technicians. 


RECENT ARMY-NAVY “E” AWARDS 

The Army-Navy “E” Award has recently been 
given to The waren Fi Vise and Manufacturing 
Ps gy Cleveland, ; Stanley Tools and 

Stanley Electric Tools, — Britain, Conn.; and 
the L. S. Starrett Company, Athol, Mass. 

Each of the selected plants will be. privileged 
to fly the Army-Navy Production Award Pen- 
nant and all of their civilian employees will be 
awarded Army-Navy “E” pins. 


INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 





NEWS NOTES 





(Continued from page 28A) 


in colleges, high schools, technical schools, etc. 

The list of available titles includes Aircraft 
Engines (3 films), Airplane Structures (7 films), 
Aircraft Propellers (2 films), Weather — Theory 
and Structures of Storms (2 films), Celestial 
Navigation (2 films), The Weft System of Air- 
craft Identification, Nautical Astronomy, Aero- 
dynamics (2 films), etc 

While the films are primarily intended for pre- 
flight training, they will be found valuable for 
general educational use. 

# Women are needed to guide the planes of 
America as Air Traffic Controller Trainees. Col- 
lege graduates who would like to prepare for a 
future in air transportation should contact the 
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local secretary of the U. S. Civil Service Exam- 
iners at any first- or second-class post office, or 
come to Room 1115 of the New Post Office 
Building, Chicago. These positions pay $2,178 
per year while being trained. Chances for pro- 
motion are excellent. 

4A 15-page booklet entitled “Keeping the 
Blackout Outside Your Home” has been pre- 
pared by Miss Myrtle Fahsbender, director of 
residential lighting at Westinghouse. This pub- 
lication is a revision of an earlier booklet of 
the same title, and contains the latest blackout 
information, including more than a score of 
drawings and photographs. This booklet has been 
reviewed and passed by the United States Office 
of Civilian Defense, and is available from the 
Illuminating Engineering Department, Westing- 
house Lamp Division, Bloomfield, N. J. 

4 The Washburne Trade School, Chicago, IIl., 
has been designated as an accredited teacher- 
(Continued on next page) 









To Complete 





This Picture 









ADD A 
STARRETT TOOL 


Add the Starrett Vernier Height 
Gage and you have a picture 












that is familiar in war plants 





























throughout America —a picture of dependable accuracy such as is sup- 


plied by countless thousands of Starrett Tools and Dial Indicators working 


for victory. 


To Complete Your Training Program 


ADD “The STARRETT BOOK for STUDENT MACHINISTS” 











It contains practical, straightforward, up-to- 


the minute information about tools, machines 
and metal working methods. Available through 


your Starrett Tool dealer at only 75c per copy. 


THE L. S. STARRETT CO., ATHOL, MASSACHUSETTS, U. S. A. 
World’s Greatest Toolmakers 
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FOR INSTRUCTION, TOO... Industry 5 Test Instcuments 
COST LESS... BECAUSE OF THEIR LONG-LIFE DEPENDABILITY! 





RELAYS 
Sensitive and Power Uses 
Current and Voltage Types 


SERVICE EQUIPMENT 
Tubecheckers, Analyzers, Oscillators, 
Ohmmeters, Vacuum Tube Voltmeters 


LIGHT MEASURING DEVICES 
Illumination Meter, Foot Candle Meters, 
Sight Meter, Exposure Meters 


SPECIALIZED TESTING EQUIPMENT 
Power Analyzer, Photoelectric Potentiometer, 
Battery Testing Instruments 





A . Vol ti Watt t 
Sahecenunhaeie Oh 





INSTRUMENT TRANSFORMERS 
Portable and Switchboard — Potential and Current 


PORTABLE INDICATING INSTRUMENTS 
A s, Voltmeters, Wattmeters, Galvanometers, 
Microammeters, Ohmmeters, Microfarad Meters 


LABORATORY STANDARDS 
, Wattmeters 





Unlemct, " 
» 





STANDARD CELLS 


+ PY cf £. fered Met rs 





~ 


WESTON MODEL 430 
A-C *~> D-C INSTRUMENTS 


Ideally suited for classroom instruction and stu- 
dent use because of their dependability, rugged- 
ness and relatively low cost ... features which 
have made the Model 430 line so universally pre- 
ferred throughout industry. Have hand-calibrated 
mirror scales of long length, with large scale 
openings. Accuracy within 4% of 1%. Sturdy 
Bakelite cases give added on in service. 
Extremely compact. Available in complete line 
of A-C and D-C instruments. 


WESTON MODEL 785 
INDUSTRIAL CIRCUIT TESTER 


A complete circuit tester for shop or laboratory. 
Has 27 voltage, current and resistance ranges 
(d-c voltage sensitivity 20,000 ohms per volt), 
for checking motor and control circuits, lighting 
circuits, sensitive relay circuits, communication 
circuits, etc., etc. Also available with compact 
resistance tester for checking insulation and cable 
covering resistance values up to 900 megohms. 























| WESTON ELECTRICAL INSTRUMENT CORPORATION, 595 Frelinghuysen Avenue, Newark, N. J. 
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(Continued from previous page) 


training institution for in-service training of 
vocational and technical teachers in the Chicago 
public school system by the office of the state 
superintendent of schools. 

Dr. William H. Johnson, superintendent of 
schools, expresses the opinion that, although Chi- 
cago is well provided with colleges and univer- 
sities giving professional training, the high stand- 
ards of technical training demanded by the Chi- 
cago board of education for permanent certifica- 
tion are of such a nature that it appears to be 
the problem of the Chicago board of education 
itself to supply a training program for the up- 
grading of teachers already in the system and 
also to provide for training for the securing of 
new certificates, especially for teachers not qual- 
ified to teach vocational subjects who are be- 
coming supernumeraries in other subject fields. 

The need for this program is becoming more 
evident day by day, especially at this time when 
the demands of our armed forces are increasing 
and the program of vocational education is grow- 
ing in accordance with these demands. Warnings 
have been given from all national organizations 
as to the great shortage of technical teachers 
throughout the nation, which will be felt even 
more so after the war, along with the expansion 
of the vocational rehabilitation and the technical 
work which will be carried on in schools on the 
secondary level. 

The group of teachers needing immediate at- 
tention is that group given certification as trade 
teachers for such vocational schools as the Wash- 
burne, the Dunbar, and the Chicago Vocational 
School. 

4 As a part of its program for making its 
facilities available to citizens of the state, 
Pennsylvania State College, State College, Pa., 
has established three special library services, 
namely, packet libraries, music packets, and trav- 
eling art displays. 





The packet library is an organized assortment 
of publications that provides a wide variety of 
material on particular subjects for supplying cur- 
rent and up-to-date references on topical sub- 
jects. The average packet contains 20 to 30 
separate items, including books, pamphlets, re- 
ports, and clippings of current periodicals. Articles 
are mounted, dated, and labeled so that the 
borrower may know the source. Material is avail- 
able on more than 150 different subjects. 

Music packets are sample copies of music — 
a sort of try-before-you-buy plan—and are 


available to responsible groups or organizations . 


for inspection and trial. When the selection is 
made, additional copies are obtained from pub- 
lishers who are cooperating with the College 
Department of Music and with the Extension 
Library in this service. 

Similarly, high school “players,” women’s clubs, 
and others may select their play from a drama 
play packet filled from the 7000 titles on hand 
in the drama library of the college’s Division of 
Dramatics. 

Seven different traveling art displays include 
reproductions and original prints by old Euro- 
pean masters and contemporary American artists. 
Each display is comprised of from 10 to 24 dif- 
ferent pieces, and is mounted for exhibition. 

Requests for the special folder in which all 
the above services are described should be ad- 
dressed to the Extension Library Services, Room 
9, College Library, State College, Pa. 

Three recent motion pictures of definite in- 
terest to teachers facing the complex problems of 
vocational guidance in a world at war are an- 
nounced by Bell & Howell, 1801 Larchmont Ave., 
Chicago, Ill. The first, “Courtesy Comes to 
Town,” paves the way for the rest of the series, 
namely, “I Want a Job,” and “Minutes Are Pen- 
nies.” The two latter subjects show courtesy and 
teamwork directly applied, first to getting a job, 
and then to holding it. These films may be uscd 
singly or as a group. 

















Answers le Questions 


FINISHING SALAD BOWLS 

1098. Q.: Since I have a collection of woods 
from many countries I am hoping to turn small 
bowls from them, using the bowls as popcorn 
bowls. Since this involves grease, washing with 
soap of some form, the ordinary type of finish 
is of no value. Would you suggest a finish that 
would possibly be satisfactory under these diverse 
conditions, and with woods of many kinds. 

I have heard that boiling in paraffin oil gives 
good results. Also some say just rubbing on 
paraffin oil is satisfactory. Is there any informa- 
tion that is reliable on the use of paraffin oil, 
and where can it be bought so as to be sure 
of what you buy? —O. A. O. 

A.: Under no circumstances should paraffin 
oil, or any of its derivative types be used as 
wood-finishing materials. Such oils are nondrying 
mineral oils, have practically no water resistance, 
are not able to produce a finish of any kind, do 
get very soiled in a short time and in all 
respects are totally unsuited for the purposes of 
this inquiry. 

Contrasted with this material is the newer 
form of wood preservative or wood penetrating 
finish as made by DuPont under the trade name 
of “Penetrating Wood Finish,” much used in the 
finishing of hardwood floors for which it is 
outstanding. 

Have all turned work carefully sanded smooth 
and free of sanding or tool marks. Stain as 
desired with water soluble stains. Let dry at least 
four hours at room temperature. Apply a coat 
of well-stirred Penetrating Wood Finish, let set 
thirty minutes, rag off by hand or under 600 
r.p.m. in the lathe. Let dry overnight. Rub clean 

(Continued on page 36A) 
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may be had on request. 
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We invite and 


fries 


For equi il suralies the advertising 
of manufactu in this issue will serve as 


a convenient guide, and your requests to 
these advertisers will bring immediate 
response. . 

Use the card on this page. It will 
promptly oat from the manufacturers the 
information requested. A “keyed” alpha- 
betical list of supplies and ipment is 
given for ready reference and your con- 







Subscriber’s Service 


venience. Insert the key number of any 
products in which you are interested, sign, 
detach, and mail the card—no postage is 
required if mailed in the United States. 
For items of equipment or supplies not in- 
cluded in list please write us a special letter; 
or include item after “Remarks” on post 
card, as we can put you in touch with all 
sources of supply. 


This service is limited to supervisors, shop 
instructors, and officials responsible for the 


specification and purchase of equipment 
and supplies in schnel shops. 


KEYED PRODUCT CHECKING LIST FOR SOURCES OF SUPPLY 


If You Desire Catalogs, Information, or Have Any Questions On Two or More of 
These Products Write the “Key Number” On the Post Card, Sign, and Mail to Us. 

















1—Abrasives, Cloth—Belt 31—Bench 60—Cobinet 93—Decol 
2—Abrasives, Grain 3Z2—Benches, Manual Training 61—Cabinets, Filing 94—Desks, T: f 
3—~Abrasives, Paper 33—Benches, Stake Plate 62—Cabinets, 95—Die Makers’ Supplies 
4—Abrasives, W. 34—Bench Vises (State Kind) 96—Dowel Pointers 
5—Acid Swabs and Brushes 35—Bleckboard Drawing 63—Colipers 97—Doweling Jigs 
Sa—Aijr 36—Blacksmiths’ Tools and for Chairs 98—Drafting Tables 
5b—Airplane Cements and Dopes Supplies Machines, Wood 99— Drafting Instruments 
6—Aluminum, Bars, 37—Blowers and Compressors, 65—Cerving Tools (Specify Kind) 100—Drewing Inst. Repair Parts 
7—Aluminum, Oxide Cloth Air 66—Cas' Outfits 101—Drawing Boards 
8—Ammeters 38—Blow Brazing, 67—Castings, Project 102—Drewing Paper — Equipmeni 
9—Anavils : 68—Carved Wood Moldings and Supplies (State Kind) 
10—Anvil Tools 39—Blowtorches 69—Cements, Jewelers 103—Drew Plates 
11—Aprons, Shop 40—Blowers, Forge 6 , Keene's 103a—Drilling Machines 
12—Arbor Presses 40a—Blue-Print Cabinets 70—Ceramics 104—Drill Presses 
12e—Are-Welding sets and 41—Blue-Printing Machines, 70a—Chairs, Folding 105—Drill Sharpeners 
equipment Electric 71—Che locks 106— Orill Stands, Bench, Post, 
13—Archery Equipment and 42—Blue-Print Paper & Cloth 72—Charts Pedestal 
Supplies 43—Books ( Subject) 73 T 107—Drills 
14—Art Metal Tools 74—CChisels (State Kind) 107a—Duplicetors 
15—Asbestos Blocks 45—Borers, Wood 75—Chucks, Independent, 108—Dynamometers, Electric 
16—Auto Mechanics’ Tools 46—Braces Bits Universal, Combination 109—Electric Generators 
16a—Automotive Test Equipment 47—Brass, Sheets, Bar 76—Chucks, Drill 110—Electric Motors, Power Units 
17—Auto Trailer Plans and Parts 48—Brass Furnaces, Gas 77—Circular-Saw Benches 111—Electric Motors, Construction 
17e—Axes MB we, Re 78—Clamps Sets 
18—Babbitt Metal 50—Bristol rd 79—Clamps, Ber 112—lectrical Instruments 
19—Bond Sows 50e—Brittania Metal 80—Cley, Natural 112a—Electric Multi-Meters 
20—Band Sew Blades 5 1—Bronze Sheets, Bars, etc 81—Clock Movements 112b—Electric Oscillators 
21—Band Sew Brazers 52—Brushes, Artists’ 82—Conduits 113—Electrical Parts and 
21le—Band Sews, metal cutting 5 Circular, Bristle 83—Coping Saws Supplies 
22—Bend Sows, Porta and Wire (All Kinds) 8 ing Saw Blades 114—Emery Paper, Cloth and 
23—Band Sew Sets 54— Brush Conditioner, Paint 85—-Copper, Sheets, Bars Powder 
24—Bar Iron 55—Brushes, Paint and Varnish 86—Core Ovens 114e—Emery Wheel Dresser 
26—Battery Chargers 57—Buffers, Bench, Pedestel 88—Crucibles wncetteenl 
27—Belting 58—Buffs, Polishing 89—Cut-off Sows 116—Engravers’ Tools and 
28—Benches 59—Bushing Removers 90—Cutter Heads Supplies 
29—Bench Legs, Metal 5 9a—Burners—Bunsen or 91—Cylinder Printing Presses 117—Envelopes 
30-——Bench Metal Laboratory 92—Dado Heads 118—Exposure Meters 
i 
Ss} Ss ary . | INFORMATION WANTED 
The School Op nad We are interested in the following items as checked below, and will appreciate 


Bureau will save your time 


receiving the information requested, promptly. 
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and the expense of writing Sa? § 
to individual firms to estab- ad be 
lish convenient and reliable as oe 
sources of supply. We urge 

the use of this Service — 


Bureau. Additional cards 
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(Check) Catalogs seees Prices. .... Information. .... Manufacturer's Address... . 
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124—Finishing Kits 

125—Fire Brick and Cement 
126—Fire Clay 

126a—First Aid Kits and Materials 
127—Flasks 

128—Flexible-Steel Tape Rules 
ek Shaft and Motor 


Ou 
129—Flexible Tubing 
130—Fliat Paper 
130e—Flock and Flock Guns 
131—Floor Sanders 
132—Flux, —r 
133—Forges, Gas 
hiees — and 
u 
135—Frequency Madore 
136—Furnace Linings - 
137—Furnaces, Annealing, Case- 
Hardening, . Heat-Treat- 
ing, Metal Melting 
138—Furniture Finishes and 
Supplies 
139—Furniture Trim 
140—Furniture Weaving Frames 
141—Fuses, Standard 
142—Galvanometers 
143—Garnet Papers 
143a—Gas Welding equipment 
144—Gauges, Printing, Cabinet, 
Rule and Square : 
145—Gauges, Wire, Etc. 
146—Generator Test Benches 
147—Glass Cutter 
147a—Glazing tools 
148—Glue 
148a—Glues—Model Airplane 
149—Glue Pots 
150—Gouges 
15 1—Grinders and Buffers 
152—Grinder Attachments 
152e—Grinders, Bench 


155—Grinding Wheel Dresser 
156—Hacksows 
157—Hacksaws, Power 
158—Hacksaw Power Blades 
159—Hammers 
160—Handicraft Supplies 
Oxyacetylene 
161—Hand Screws 
162—Heat-Treating Equipment 
163—Hinges 
164—Inks, Drawing and Colored 
165—Inks, Printing 
166—Inlays 
167—Jewelers’ Tools and 
Supplies 
168—Jig Saws and Blades 
169—Jointers, Bench 
170—Jointers, Hand 


4—Lathes, Woodworking 
setae asp Tools and 
186—Letters and Figures for 
mping Metals 


191—Machine Lights 
191e—Machinists’ Tools 
192—WMallets 

1 at = Eseatsing Tools and 


193 Sal Cente Tools ond 


196—Metal ecw ll Equipment 
197—Mica 

197a—Micrometers 
198—Milling Machines 
199—Miter Boxes 

etait a and Boat 


200e—Model — Dopes 


207a—Oxy-. Acetylene sets & 


equip. 
208—Paints, Projects Finishing 
209—Panel Boards, Electric 
210—Pantographs 


211—Paper, Drawing and Tracing 
212—Paste 

213—Pencils, Drawing 
214—Pencils, Electric Etching 
214a—Pencil Pointers 
215—Pens, Ink Shading 
216—Pens, Lettering 
217—Pewter 

218—Picture Frame Moidings 
219—Phase Angle Meters 
220—Picture Frame Tools 
221—Planes, Hand 





237a—Redio Test Equipment 
237b—-Radio Tube Testers 


ype Sets 
244—Rules, Weed, Boxwood, and 
Combination 


245—Senders (State Type) 
245a—Sanders, Belts 
246—Sanders, Portable 


250—Sew Filing Machines 
25 1—Sew Sets 
Fa Trimmers (Printing) 


254—Saws, Portable Electric 
255—-Scrapers, Hand and Cabinet 
256—Screw Clamps 

257—Screw Drivers 

258—Sceroll Saws 


261—Shapers, Metalworking 
262—Sharpening Stones 
263—Sheet-Metal Tools and 
Equipment 
264—Sheear Grinder 
264a—Silversmith’s Tools and 
ies 


Suppl 
265—Slide Rule 
266—Sloyd Knives 
267—Sockets and Receptacles 
268—Soldering 
269—Soldering Furnaces 
269a—Soldering Irons, Electric 
270—Solders, All Kinds 
271—Special Auto Mechanics’ 


T 
272—Spindle Carver 
273—Spray Painting Equipment 
273a—Spray Painting Booths 
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274—Squeres 
375—Steine 
276—Stokes, Arts and Crafts 


eS Sheets, Bar, Stainless 

279—Stencils—Silk Screen 

280—Starters, Motor, Electric 

281—Steel Rules 

282—Steel. 

283—Stencil | 

284—Stools 

285—-Storage Battery Testing 
ts 


‘achometers, Electr: 
290—Tacks, Thumb, “nase Brass 
290e—Tackers 
291—Tape, Measuring 
292—Taps and Dies 


Thermometers 
296—Test Equipment, Electrical 
297—Tongs 
298—Tool B Boxes 
299—Teol Charts 
300—Tool Checks 
301—Tool Post Grinders, Electric 
302—Tool Grinders 
303—Tooi Holders 
303a—Tool Stands 
303b—Tool Storage Equipt. 
304—Torches, Alcohol, Gasoline 
305—Transformers 
306—Universal Saw Benches 
sg Materials and 


pplies 
308—Valve Regrinders 


311—Vearnish and Stains 
312—Veneers 


314—Vises, Woodworkers 

314a—Visual education 

315—Voltmeters 

316—-Waterproof Abrasive Papers 

317—Wattmeters 

318—Weaving Materials, 
Furniture 

319—Welding Equipment, Electric 

320—Welding Equipment, oxy- 

cetylene 


a 
321—Wheel Pullers 
322—Wood Carvings 
323—Wood Dyes 
323a—Wood Forms 
324—Wood Trimmers 
325—Wood-Turning Lathes 
326—Woodworking Shapers 
327—Woodworking Tools and 

Supplies (State Kind) 
328—Wrenches 


Industrial Arts Service Bu- 
reau has been set up as a 
convenience and additional 
service of BRUCE-MIL- 
WAUKEE to conserve your 
time and save your money. 
We urge you to avail your- 
self of the assistance of- 
fered and will deem it a 
pleasure to extend our 
“Sources of Supply” re- 
search to your problems. 
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Your school’s supply of filing envelopes, report card 
jackets, passbook envelopes, and various other envelope 
necessities, may have to be replénished soon, or even 


NOW! 


Just make a memorandum of whom to see when you 
need the proper envelopes for your particular needs. 
Western can supply you with a variety of styles and sizes 
of high grade envelopes at reasonable prices. 


Write for samples TODAY .. . they will be gladly 
furnished. 


WEST PIER‘ REET MILWAUKEE, WIS 


i 


WESTERN STATES ENVELOPE COMPAN 


Jo Fo K 
"MODEL-DIP 


A FLAT BLACK FINISH 
FOR MODEL AIRCRAFT 


Quick-Drying — Economical. Simply immerse models for a moment 
in Model Dip and allow to drain. A rapid, simple, effective method 
of finishing. May be applied with a brush if desired. Available only 
in quarts @ $1.25 or gallons @ $4.25 f.0.b. Milwaukee. 


SEALACELL FINISHES 


FOR SCHOOL PROJECTS—FURNITURE—CABINETS—WOODWORK. 
Resistant to Alcohol, Cosmetics and Hot Dishes. 


NO BRUSHES rics NO RUBBING 
REQUIRED “ae 





BETWEEN COATS 


Apply With a Cloth— Dustproof on Application. No Special 
Finishing Room Required. All Sanding Done On Raw Wood. 
SEALACELL Never Raises the Grain of the Wood. Can Be 
Mixed With Ground in Oil Colors for Staining. 

SEND FOR SEALACELL DEMONSTRATION KIT — Enough 
Material to Finish Approximately 100 Square Feet of Surface. 
Price of Complete Kit, $1.00. 





Send For Folder “Facts.” A Post Card Will Bring It. 
GENERAL FINISHES SALES AND SERVICE CO. 


Pioneers in Development and Service 
1548 WEST BRUCE STREET MILWAUKEE, WISCONSIN 





VOCATIONAL TRAINING 


No. 100-24-DS 
Open Frame Shop Bench 


BENCHES 


Our men in the front lines have the finest fighting equipment. The men 
behind the men at the front, those in industry engaged in the war effort, 
must also have the finest equipment. Sheldon vocational tables and shop 
benches, proved by over 40 years of experience, are the very finest obtain- 
able. They are being used in civil and armed force training schools throughout 
the country. 
Write today for our shop bench catalog. 
SHELDON ALSO MANUFACTURES A COMPLETE LINE OF SCIENCE 
LABORATORY, HOME ECONOMICS, AND ART FURNITURE. 








E. H. SHELDON G COMPANY 





Examine Them on APPROVAL 


These modern teats have been especially prepared for 
school uae. You can employ them to excellent advantage 
in your War Training program as well as your regular 
program. An examination will convince you of their 
suitability to your classroom needs. Any books sent for 
30 days ON APPROVAL inspection subject to our 
educational discount if retained. 


Dunwoody Arc Welding Unit 
Dunwoody Gas Welding Unit 
Aerial Navigation 
Mechanical Drawing 


Fundamentals of Electricity and Workbook (PIT)... 
Fundamentals of Machines and Workbook (PIT)... . 
Fundamental Shop Training and Workbook (PIT)... 
Plane Trigonometry Made Plain 
Metallurg 
Shipbuildi 
Tool — 
Machine Trades Blueprint Reading 
Plastics 
Electrical and Radio Dictionary 
How To Read Electrical Blueprints... . 
*Flight—First Principles 
*Flight—Aviation Engines 
*Flight—Metecrology and Aircraft Instruments 
*Flight—Construction and Repair 
Machine Shop Work i 
*Note : These books have been listed in Leaflet No. 63 issued 
by U. 8S. Office of Education 
Seeerereesecssceesese (TEAR OFF HERE AND MAIL TO us) Seecerecesececsusees 
AMERICAN TECHNICAL SOCIETY 
Drexel Ave., at 58th St., Chicago, Dept. HS 160 
Please send the following texts for 30 days ON ARPROVAL examina- 
tion. I will either return them at the end of taf time or remit less 
your educational discount. > 


MEU U Le 








Name 





School 





School Address 























Wire, cord or gut 
of any length can 
be run through the 
parallel jaws from 
either end. 






















Projecting cutter 
blades are _ free 
from interference 
and cut where 
ordinary pliers 
cannot reach. 


Dual system of 
fulcrums and cam 
levers develop tre- 
mendous _ cutting 
power. 


Parallel jaws hold 
like the jaws of a 
vise, exerting even 
force throughout 
entire length of 
jaws. 


Parallel jaws hold 
irregular objects 
without “wedgiag” 
or marring. 


Write for catalog. 
Address: Schoo! 
Supply Division 
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(Continued from’ page 34A) 


and smooth with 2/0 steel wool pad either by 
hand or in the lathe under slow power. Dust off 
and recoat, let set 15 minutes, rag off clean, let 
dry overnight. Rub with a pad of 2/0 steel wool 
in which has been folded a tablespoon of floor 
wax. This makes a combination wax and polish 
operation which is done simultaneously. If done 
in the lathe, watch carefully to avoid cutting 
through. Finish by polishing dry with a clean 
cotton flannel cloth pad. The finish is permanent, 
can be washed with soap and water, is not 
affected by greases. It can be brought up to a 
bright polish at any ‘time by a fresh coat of 
wax. — Ralph G. Waring. 

















New Publications 








Fundamentals of Shopwork 

By William H. Johnson and Louis V. Newkirk. 
Cloth, 200 pages, 8% by 11% in., illustrated. 
Price, $1.32. Published by The Macmillan Co., 
New York, N. Y. 

This book gives the learner an insight into 
the various types of hand and power tools used 
by the woodworker, the metalworker, the elec- 
trician, and the processes which the mechanics 
in these fields must be able to perform in order 
to do their work. 

The book follows the outline prepared by the 
War Department. 


Helical Milling 

By C. A. Felker and H. W. Paine. Paper, 86 
pages, 57% by 8% in., illustrated. Price — cloth, 
$2; paper, $1. The Bruce Publishing Company, 
Milwaukee, Wis. 

The milling-machine operator who really wants 
to be master of his machine must know all of 
the intricacies involved in computing the change 
gears and the angular shifting of the geared mill- 
ing-machine table. 

He can learn all about this by studying this 
small 86-page book. 


Carpentry and Joinery Work 

By Nelson L. Burbank. Cloth, 248 pages, 8% 
by 11% in., illustrated. Price, $4. Published by 
Simmons-Boardman Publishing Co., New York, 
N. Y. 

This is the fourth edition of this book. Its 
contents have been completely rearranged and 
most of the original illustrations have been re- 
drawn. 

Two new chapters, the one on garage doors 
and the other on installation of insulation, have 
been added. 

a of blueprints for a house accompany the 
book. 


Materials of Construction 

By Verne C. Fryklund and Charles H. Sechrest. 
Cloth, 276 pages, 534 by 8% in., illustrated. 
Price, $2.75. The Bruce Publishing Company, 
Milwaukee, Wis. 

The authors of this book have succeeded in 
covering a wide variety of materials in a very 
thorough, yet concise manner. 

The book is divided into five parts, which 
treat of iron and steel, ceramics and plastics, 
finishing materials, forest products, and other 
products or materials. 

The last mentioned part, treating as it does 
of abrasives, aluminum, asbestos, copper, brass, 
bronze, glues, inks, leather, petroleum, and solder, 
gives a coverage which makes the book useful 
in other classes besides those ordinarily placed 


under the caption of school-shop classes. For 


shop classes, of course, the book fills a real need 

with its detailed information about the mate- 

rial with which the student actually works. 
(Continued on page 41A) 
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INDEX 
TO 


HANDICRAFTS 
MODELMAKING 
AND 


WORKSHOP 
PROJECTS 


SUPPLEMENT 


By ELEANOR C. LOVELL AND 
RUTH M. HALL 


This supplement is offered in answer to 
requests from public libraries and indus- 
trial art schools for use in locating the 
many and more up-to-date projects pub- 
lished since the original publication in 
1936. It indexes books and periodicals 
published during the past five years. 


“Here is a publication which the handi- 
craft hobbyist, the school teacher, the occu- 
pational therapist have long been wanting — 
a complete index of plans for ‘things to make 
and things to do,’ with references to the many 
periodicals and books containing these plans 
which are commonly found in public libraries. 


“Suppose that you want to make a table, 
a gun cabinet, or a footstool; or you wish to 
study techniques of etching, engraving, or 
textile printing. Anyone who has looked 

rough book after book, periodical after 
periodical, in search of plans or information 
pertaining to his project (as has this writer) 
will understand and appreciate the short cut 
provided by this Index. 


“For the shop instructor, the Index is 
especially valuable. The proper selection of 
projects for boys to make is vital to success- 
ful instruction. Student interest in the mani- 
pulative processes involved and in the objects 
as completed is one of the principles of good 
teaching. In addition, the manipulative 
processes to be taught must be present in 
the construction; the style or design must 
be appropriate to these needs; and the cost 
of the materials must be within the student's 
means. erefore, the shop teacher requires 
a rich background of source material from 
which the student, with teacher guidance, 
may select his projects. 

“This publication should be ‘in the library 


of every shop instructor, to assist him in 
finding.sources of project plans to meet these 


criteria.” 
Clifford K. Lush 


Supervisor of Industrial Arts Education, 


Minneapolis Public Schools, 
Minneapolis, Minnesota 


SEND ORDERS TO 


F. W. FAXON COMPANY 


83-91 Francis Street 


Boston, Massachusetts 




















May, 1943 INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 


37A 

















industrial teachers in this period of teacher shortage. 










ing; Graduate Thesis; and Seminar Problems. 










OREGON STATE COLLEGE SUMMER QUARTER 


FIRST SESSION — June 14 to July 20; SECOND SESSION — July 21 to Aug. 27 


Increase your power to serve by Summer Study, where climate, physical plant, and teaching staff are all 
“TOPS”, at a school known “far and wide” for its well-balanced program of Industrial 
Arts and Vocational Education. 


. “Refresher” courses for those who wish to “brush up” on techniques and methods and to reestablish themselves as 


2. A “Quickie” training program for those who have never taught but who wish to “lend a hand” to the Victory program of 
the public schools in an hour of acute need. Men with selected trade experience and not subject to military service because 
of age or physical handicaps may render valuable service in teaching others the fundamentals of shop work and drawing. 

3. Technical courses in shop-work and drafting for all, including Drafting; Freehand Drawing and Design; Elementary 
and Advanced Woodworking; Recreational Hand-Craft (embracing the newer materials for shop teachers); Machine 
Shop Practice; Machine and Tool Maintenance; Forging; Gas and Electric Welding; Ornamental Iron Work; Brass and 
Alloy Foundry Practice; Leather Craft; and General Shop Methods. 

4. Professional courses in Teaching Methods; Visual Education; Written and Graphic Teaching Aids; Shop Planning and 
Organization; Occupational (Trade) Analysis; Vocational Education; The Conference Method; Guidance and Counsel- 


The student may plan a program which will lead through successive summers to the bachelor’s or master’s 
degree. Approved programs carrying the recommendation of Oregon College are accepted by all state depart- 
ments of education for either a Special or a General Secondary Credential. Summer catalog upon request. 


Address: Department of Industrial Education, Oregon State College, Corvallis, Oregon 
Authorized by State Board of Higher Education 





























Of course you are planning to work this summer 


Why Not Come to Detroit? 


EARN in Essential War Industries while you 
LEARN in Wayne University 


Patriotism Through Prodyction 

The nation’s greatest arsenals of Democ- 
racy are providing essential summer jobs 
for teachers—splendid opportunity to 
bring industrial knowledges and skills up 
to date and further your education at 
Wayne University. 
Earn — Detroit’s industries are providing 
jobs for all who qualify; estimated to be 
$180 to $500 for summer. 
Learn —Graduate and _ undergraduate 
courses in industrial education — main 
session, begins June 21, 6, 8, 10, or 12 
weeks, attend classes out of shift — ap- 
proved Smith-Hughes courses—18 avia- 
tion classes. 
‘Write for circular of information. 















WAYNE UNIVERSITY 


Industrial Education Department 
467 West Hancock, DETROIT 


























The Pennsylvania 
State College 


Summer Sessions - 1943 











Inter-Session Trade and Industrial 
June 7 to June 25 and 
Industrial Arts Education 
Main Summer Session Doctors’, Masters’, and 
June 28 to August 6 Baccalaureate degrees 
. Three summer sessions for 
Post-Sessi 
— ae in-service teachers, admin- 
August 9 to August 27 


istrators, and other quali- 
fied individuals. Short, 
unit courses designed to 
meet current national 
problems. 





The Summer Semester 
June 7 to September 24 











for further information and catalogue address: 
Director of Summer Sessions 
Room 104 Burrowes Building 


THE PENNSYLVANIA STATE COLLEGE 
State College Pennsylvania 
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THE STOUT INSTITUTE 


MENOMONIE WISCONSIN 
1943 Summer Session June 21—August 20 


Three — Six — Nine Weeks Courses 
GRADUATE AND UNDERGRADUATE 


Courses adapted to the problems and requirements of 
the times: 
Industrial Arts Home Economics 
Trade & Industrial Education 
Education Dietetics 
Radio & Aeronautics General Home Economics 
“Educational Workshops” _ Related Art 
Liberal Arts Consumer Education 


REFRESHER UNITS 


College work immediately available for high school 
graduates. Special conferences conducted by state and 
national leaders. Timely demonstrations in use of teach- 
ing facilities and materials. Modern laboratories, plan- 
ning rooms, and demonstration shops available. 


Summer Session Bulletin Sent on Request 
Director of Summer Session 


THE STOUT INSTITUTE, Menomonie, Wisconsin 








BRADL | 


POLYTECHNIC INSTITUT 
PEORIA, ILLINOIS 
A “WAR-TIME” SUMMER SESSION 
THREE TERMS oe DAYS PACH 
MAY 3—JUNE 11 JUNE saa 17 
JULY 19 — AUGUST 2 
Attend a aon 
Courses for Teachers of Industrial Arts, Commercial, 
Home Economics, with special emphasis upon courses for 
teachers of pre-induction subjects. 
Send for 
ALBERT F. SIEPERT 
DIRECTOR OF THE SUMMER SESSION 





























MODEL AIRPLANE BOOKS 


Tom’s Book of Flying Models 


Instruction Manual 15¢ Postpaid 


Flying Models — How to Build and Fly Them 
Instruction Manual 35¢ Postpaid 


WIAA AIAAAAAAAAAAAAAIAAAA AKI KKK KA I aK 


PAUL K. GUILLOW ~-:- Wakefield, Mass. 














these important 
INTERNATIONAL 


E XA M : N TEXT BOOKS! 


Judge for YOURSELF how they will 
fit YOUR SHOP PROGRAMS ... 
Write for EXAMINATION COPIES! 


EXPLORING THE GRAPHIC ARTS 


by Marinaccio and Osburn. This new book has been 
well received in the field. It is of interest to teachers 
of Printing, Art, Occupations and Journalism. Covers 
$2.50 a broad, yet comprehensive orientation of Graphic Arts 
history, processes, occupations and industries. 288 pages. 


PLASTICS - - PROBLEMS°AND PROCESSES 


by Mansperger and Pepper. New second edition. A 

popular book in industry’s fastest expanding field. 

$3.00 Particularly useful for orientation of student planning 
vi occupation in the field after Victory. 288 pages. 


Industrial Arts for the General Shop 
by Bedell and Gardner. Popular before the war, this 
book has been found of definite use in war training 
programs. Among other things, it teaches methods for 
$1.34 oe of essential war material. Tests available. 
pages. 


THE STUDENT'S PLANNING BOOK 
For Industrial Arts and Vocational Classes 


by Baysinger and Silvius. New revised edition in press. 

Will be ready in May. Contains material for student 

$ 30 seen organization adaptable to any school shop. 
pages. 


INTERNATIONAL TEXTBOOK COMPANY 


Scranton, Pennsylvania 














‘YOU NEED THIS GREAT BOOK! 


Indispensable for al 
and Students of ni 


a Recognized and endorsed by radio experts, teachers, 
ond all interested in radio, as one of the most practical, 
= helpful, and authentic radio text books yet written. 
aie J. Douglas Fortune's book is authoritative, readable, 
—. understandable! It covers everything from learning 
the code, on through receiver ae the actual build- 
~ ing of tr ’ .. etc. etc. right on to 
oa p if ome xP g in detail most 
——- p +i A lyuindi for pre- 
inducti ty booed § in cloth —over 
amma: ald for only 75e.. -or at bookstores. 
Special prices on quantity p by te 




















THORDARSON ELECTRIC MFG. CO 
T HURON STREET © CHICAGO, ILI 


2 WE 























SPECIAL MAGAZINE BINDER 


Just the thing for every instructor and school shop library. 
This special Industrial Arts and Vocational Education binder 
is invaluable in saving current issues from month to month 
before permanent library binding. Strong construction; 
durable black cover with publication name stamped ‘in 
gold; holds over one year’s issues; opens flat like a book 
and provides single-copy use at will. 


Only $2.00, plus postage. Order Now 


_ INDUSTRIAL ARTS AND 
VOCATIONAL EDUCATION 


Dept. IA-5 Milwaukee, Wis. 
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EVERYTHING YOU NEED IN 
RADIO AND ELECTRONICS FOR 
WAR TRAINING 


Allied’s Educational Division has helped hundreds of 
military and civilian schools plan and carry out their train- 
ing projects. The new, FREE Allied 1943 Buying Guide 
places everything in Radio and Electronics at your finger- 
tips... books, diagrams, kits, test equipment—over 10,000 
items to meet every Radio Training need! Write our Edu- 
cational Division. 
@ USE THESE VALUABLE NEW ALLIED TRAINING AIDS e 
| RADIO Ea RADIO DATA 
HANDBOOK 
No. 37-754 


Formulas, 
charts and 
technical data 

















ALLIED RADIO CORP. 
833 W. Jackson Bivd., Dept. 41-E-3, Chic 


“ALLIED RADIO- 


PERFECT FIT FOR ANY PLUG 


W ith the Russell Jennings Expansive Auger Bit, any 
diameter is possible between 4%” and 2¥,”. A slight 
turn of the adjusting screw shades the size differences 
down into the thousandths of an inch! By making prelimi- 
nary tests in scrap wood, pegs, dowels or discs may be 
let in to a perfect fit. 

In this bit, the cutter racks through a solid steel head. It 
can not snap off and may be safely used fully extended. 
The steel and workmanship are exactly the same as that of 
the other Russell Jennings bits. It is given the same tests. 
carries the same guarantee. 


Fucecll Fornings- 


AUGER BITS 





THE RUSSELL JENNINGS MFG. CO., CHESTER, CONN. 











STUDENTS LEARN MORE...AND LEARN IT FASTER 


BUILDING LEWIS TOOLS! 


No other type of shop project offers 
more in wartime training value than 
completing this Lewis 10” Metal 
Shaper! 

Built by the students themselves from 
Lewis Castings, Materials and Blue- 
prints, this tool provides practical 
instruction in modern machine design, 
construction and operation . . . and 
in addition affords down- 

to-earth practice in read- 

ing and following blue- 

prints. 


23..useful projects to 
choose from, including 
Mills, Drill Presses, Band 
Saws, Vises and many 
others for both metal 
and woodworking. Rough 
or semi-finished castings 
furnished with necessary 
materials and blueprints 
—all at a small fraction 
the cost of comparable 
finished tools. Buy them 
as projects —add them 
to present shop equip- 
ment! 


All Lewis projects are avail- 
able on low priority. Quota- 
tions gladly furnished. New 
catalog~—~sent free—gives all 
details . . . write! 


MACHINE TOOL CO. 
P.O. Box 116, Sta. A, Dept. X-27, Los Angeles, Calif. 











TRAIN YOUR STUDENTS 
with Campbell 
Finishing Products! 


For Directors, Supervisors and Shop 
Instructors, the M. L. Campbell 
Company offers special products to 
help streamline and speed-up Shop 
work to meet present war-industry 
needs. You'll find it pays to “Call 
on Compbelil.” 

Some of Campbell's Shop Aijds: 


Dry Stains 
Water Soluble 
Spirit Soluble 
Oil and Lecquer 
Soluble 
Stick Shellac 
Quick Drying Varnishes 
Nitro Cellulose Lacquers 
Ethyl Cellulose Lacquers 
MAGIC SANDPAPER CLEANER— ome 
Cleans wood fii etc. 


bers, , pitch, etc. 

from abrasive belts, discs, cloth or 
paper, like new. 

LE LIFE Pf A aggpaehe 


order 
. Order Now! Shellac Enamels 
FREE Get Your Copy of Campbell’s Descriptive Price List describing 
dozens of other ucts and authentic techniques of wood finishing. 


YOU CAN COUNT ON CAMPBELL 


Fine Finish Leadership for 25 Years” 


704 E. 19th St. KANSAS CITY, MO. 
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DRAWING 
MATERIALS 


V WATERPROOF DRAWING INKS 


V sTuDIO, SCHOOL AND 
DRAFTING ROOM FURNITURE 


ARTISTS’ COLORS AND MATERIALS 





(WEBER)}— 


Trade Mark Reg. U.S. Pat. OF. 


cine. — B WEBER CO. 
to Teachers and 
Is on request. Manufacturing Artists’ Colormen Since 1853 


PHILADELPHIA, PA. 


WLDER DEALER NEAREST St. Louis, Mo. Baltimore, Md. 








WOODWORKING TOOLS 
HARDWARE and SUPPLIES 


Write for our catalog and tell us your needs. 
We will gladly supply whatever materials and 
tools we still have av: Be sure and 
include highest priority rating possible with 
each order. 

















Lussky, White & Coolidge, Inc. 


















216 W. Monroe St. © Dept. C-5 e@ Chicago, Illinois | | 











The COMPLETE LINE of 


BALDOR 





seaninc GRINDERS 








against Burn-out 


BALDOR GRINDER No. 612 has 
Capacitor Type 4 HP Motor guaran- 
teed 2 yrs, against burn-out. 3400 
7. 110 on t. 60 cy., single phase. 

* wheels; eal guards; ad- 
justable eye shields and tool rests, 


er $39 50 


iaccauied ELECTRIC Co. 
4325 Duncan Ave., St. Louis, Mo. 


Have You Seen X= acto . 2% 
the INTERCHANGEABLE KNIFE 




















X-acto is different than ordinary knives 

. . the blade is interchangeable. Handles 
furnished with 8 varied shapes for vari- 
ous uses. Extra blades attractively priced 
for economy. Made of surgeons’ steel. 


Write for catalog and sample offer. 


Ae 


X-acto Crescent 
Products Co., Inc. 


440 - 4th Avenue 
New York, N. Y. 




















LUMB 





RED CEDAR Send us your requirements WESTERN PINE 
ASH poe — No obliga- WALNUT 

on. years experi- H T 
— ence in marketing lumber a 
BASSWOOD is your assurance of a serv- 
MAPLE ice hard to duplicate. 65% OAK 
POPLAR of our lumberis under shed. CHERRY 
GUMWOOD The Tegge Lumber Co. MAHOGANY 
BIRCH 1500 W. Bruce St. Milwaukee, Wis. CYPRESS 











MARQUETTE 


A.C. ARC WELDERS 

















HOW TO IMPROVE MECHANICAL DRAWINGS 





More and more of the nation's leading universities, High 

Schools and Vocational Schools are demanding that 

drafting students use ESCO Drawing Kits. Why?—Because 

the ESCO Method is more accurate, more economical, 

= |, easier to use and neater draw- 
the old-feshioned board T-Square. 


‘he)iROO Sihehetietinn Shinai tmessinnietin 























PRACTICAL SCHOOL SHOP JOINTER 





xtra fine, efi constructed bewweod Guving boend, serviceabie essible 
Callt-in pe rive date amemyenmatcios and kes ball Beering direct 
oy “ino 177 16° nate 16 16" Se Sere sae gearded for school shop 
seven ner x At 3 x or 
20” x hy", 20" x 26", & } <a. Dateils on soquect 
atest NE 
ESCO 3 Equipment. a Send for large circular. Mummert-Dixon Co. Hanover, Pa. 
Rngeneaeses Dates WOODWORKERS’ TOOL WORKS Originators and Pioneer Manufacturers 
Dept. 1042 AS Wis. 224 S. Jefferson Street Chicago, Illinois of Oilstone Tool Grinders 


TOOLS ALWAYS SHARP 
with PLURALITY OILSTONE 
: TOOL 


Now available in 
3 sizes 


Ne: das pay ot 
ido. 475 Plurality 

be done 
ne can Foe oe one 
feother sicoeoting or emery 
wheels. Unitis 


" 
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engrave. ‘ 
s in any Sa. Wt. goes 
r.p.m. rs 
postpaid 


EVERY VOCATIONAL SCHOOL 


NEEDS THIS ULTRA DE LUXE SET 
Strong, metal carrying 
case contains a DeLuxe 
model Handee and 45 of 
.the most popular and 
most practical accessor- 
fies. It’sa good idea to be- 
gin with this set and 
then add accessorics as 

needed. 
Postpaid, $25.00. 


ORDER on 10-DAYS MONEY-BACK TRIAL 
FREE — 64-page Catalog describes all Handee Products | 
and their wide applicetion In crafts and industry all over 

the world. 

CHICAGO WHEEL & MFG. CO. 


1101 W. Monroe Steet Dept iA Chicago, Illinois 











LEATHERCRAFT 


A complete line of leathers, 


tools, accessories, patterns, 
instructions, etc. Guaran- 
teed quality — lowest prices. 


Everything in 
LEATHER 


Our Leathercraft Catalog, showing many 
interesting and useful articles for the 
leathercraft class, is yours for the asking. 


Write today for free 84-page Catalog No. 1A! 
OSBORN BROS., 223 Jackson Bivd., Chicago 
EE LT, 


scales Woodforming Plastic 


is canned wood which 
can be molded by hand, 





erack or split. Holds 
screws and nails and 

mae) can be sanded, ame’ 
') stained 4 varnished. 

fi] Water crack proof. 

4 Excellent. ee filler a 


Ideal for School Shop 
Use. 


Write for literature 
and prices today. 


Other Mend-All products: liquid hide glue . . . 
Mend-All Water resistant casein glue, Waterproof 
transparent cement. For literature and prices 
write to 


GILL PRODUCTS CO., INC. 


305 Wisconsin Tower 168 W. 23rd Street 
Milwaukee, Wis. New York City 














(Continued from page 36A) 
Job Instruction 

By Vernon G. Schaefer. Cloth, 316 pages, 5%4 
by 7% in. Price, $2.50. McGraw-Hill Book Co., 
New York, N. Y. 

Written especially for use in teaching men 
who must be trained to teach others in cor- 
rectly doing work such as is demanded in present- 
day industrial shops. 

The 13 chapters divide the material as follows: 
introduction; the need for training; analyze the 
jobs; job specification; planning the instruction; 
instruction steps; the demonstration; application 
and follow-up; practice instruction; starting the 
new worker right; adjust and motivate the 
learner; elements of learning; and measuring 
accomplishment. 


Handbook of Ship Calculations, Construction, and 
Operation 


By Charles H. Hughes. Third edition. Cloth, 
588 pages, 54 by 7% in., illustrated. Price, $5. 
McGraw-Hill Book Co., New York, N. Y. 

This is the third edition of this book which 
is especially prepared for naval architects, ma- 
rine engineers, marine draftsmen, and others 
> in the construction and operation of 

ips. 

The book is divided into ten sections, which 
treat the subject matter under the following 
headings: weights, measures and formulas; 
strength of materials; shipbuilding materials; 
ship calculations; hull construction; machinery; 
electricity; heating, ventilation, refrigeration, air 
conditioning, bilge, ballast, sanitary, and fire- 
protection systems; ship equipment; and ship 
operation. 


Tool and Material Identification Charts 

By Louis M. Roehl. Twelve charts, 84 by 
11 in. Price, 25 cents. Guide and key, 10 cents. 
The Bruce Publishing Company, Milwaukee, Wis. 

This test consists of 12 charts, each of which 
contains 22 pictures of tools, or items of hard- 
ware, electrical appurtenances, pipe fittings, 
fastenings, etc. The tools embrace those. generally 
used by the woodworker, metalworker, and ma- 
chinist. The test will be found useful for both 
urban and rural school shops. 

A teacher’s key also has been provided. 


Small Creations for Your Tools 

By Hazel F. Showalter. Cloth, 215 pages, 6% 
by 9% in., illustrated. Price, $2.75. The Bruce 
Publishing Company, Milwaukee, Wis. 

A fine collection of small, interesting novelties 
which the young children will delight in making. 

Many of the 78 articles are as useful as they 
are interesting. 

Very few tools are required, since many of 
the pieces require nothing more than a pocket- 
knife and a coping saw. 

Since these small creations can all be made of 
nonpriority or salvaged materials, the book ought 
to be of special interest under present conditions. 


Fundamentals of Applied Electricity 

By E. W. Jones. Cloth, 341 pages, 6%4 by 
9% in., illustrated. Price, $2.60. The Bruce Pub- 
lishing Company, Milwaukee, Wis. 

A combination text and shop manual which 
gives a thorough grounding in electricity and 
magnetism. The material is well suited for pre- 
induction classes. 

Each chapter is summarized for the learner’s 
benefit. There are simple experiments, and a 
helpful review test consisting of true-false, com- 
pletion, and multiple-choice questions. 

Part II of the book shows the student how 
to build a small transformer, a magnet charger, 
lifting magnets, demagnetizing coil, experimental 
transformer, a model generator-motor, a mag- 
neto generator, current indicator, choke coils, an 
oscillator, and a hookup board. 

The book also shows how to make a battery 
charger, tool marker, various types of motors, 
soldering irons, and other interesting pieces of 
electrical equipment. 











BASIC BOOKS 
ON 


INDUSTRIAL SKILLS 


Books which have proved their 
worth in schools, also in factories 
and our armed forces. They cover 
fundamentals simply enough for be- 
ginners yet are used by experts. Try 
them for your needs: 


Oxy-Acetylene Welding 
Cutting — Giachino 


Aircraft Sheet Metalwork — 
Giachino — Part I 


Aircraft Sheet Metalwork — 
Giachino — Part II 


Sheet Metal Pattern Drafting & 
Shop Problems — Daugherty. . 


Basic Bench-Metal Practice — 
Giachino and Feirer 


Instruction ‘Manual for Sheet- 
Metal Workers — Selvidge and 
Christy 


Machine Shop Science and 
Mathematics — Eaton and Free 1.48 


Elementary Forge Practice — 
Harcourt 


Blacksmithing — Selvidge and 


Electric Motor Work — 
Willoughby and Selvidge 


Machine Drafting — Snow & 
Russell 


Handwork in Wood — Noyes... 


The Art of Wood-Turning — 
Klenke 


Wood Finishing — Jeffrey 

Model Making — Bayley 
Pottery in the Making — Lunn. . 
Seat Weaving — Perry 

Furniture Upholstery — Johnson 


Beginning Mechanical Drawing 
Units — Roberts 


Mechanical Drawing for Be- 
ginners — Bailey 


Blueprint Reading — Castle .... 

Carpentry — Griffith and Cox... 

The Practice of Printing — Polk 

Elementary Platen Presswork — 
Polk 

A number of these books are pub- 
lished in two bindings, cloth and 

paper. Please specify. 


Order on Approval today 
Quantity discounts for text use 


THE MANUAL ARTS PRESS 


PEORIA, ILLINOIS 























Two Books for 
Prevocational Students 


Sheet Metal Pattern Drafting Made Easy, by 
Frank L. Ogilvie. An elementary course in 
pattern drafting for junior high school stu- 
dents. Explains how to make objects after 
pattern. $2.50. 


Sheet Metal Projects for Prevocational Stu- 
dents, by Schwarz and Johnston. [llustra- 
tions, dimensional drawings and step-by-step 
instruction in making the projects. ene 
labor, minimum materials. 


Write for plet tal 
SHEET METAL PUBLICATION co. 
47 W. 45th St. New York 























5 foot 8 inch lemonwood 

pulling up to 40 pounds have \,) 
proved their excellence for 
use as an educational and use- 

ful project... . Send for a trial 

set. You will be enthusiastically 


ised. 
"Beanie ie $498 i 


Bow—6 arrows 
Semi-Finished 


L. C. WHIFFEN CO., Inc. 
828 W. Clybourn St. Milwaukee, Wis 


Archery Materials 
The L. C. Whiffen semi- | set 
~ 


“Westke Modeling Clay” 


This clay is used in Schools and 
Art Institutions throughout the 
United States. 


Write for prices and information 


Western Stoneware Co. 
Monmouth, Illinois 











Heat Treating Furnaces and Equipment 


FORGES—gas fired, no smoke or dirt. 
Sizes hom the bench type at righ 


MELTERS—for aluminum, bress Teens 
= etc., many esas end 


_) Pipes, Bumers Et Ete. 
Sspacionn ‘Cus Gas ws Fusunee Co. 





LOOMS, Table and Foot 
Reed, Raphia, Handicraft Supplies 
Send for catalog 


J. L. HAMMETT CO. 
CAMBRIDGE, MASS. 











The Same 


DEPENDABILITY 


Year 
After 


Year 


Catalog free to Instructors 


FRANK PAXTON LUMBER CO. 


DES MOINES DENVER 
KANSAS CITY 











Materials for Brush Making 


Brush baa eseny ic as Fibre Mixtures, Ster- 
Bristle and a Senenee 


See 
E. B. & A. C. WHITING CO. 
Burlington, Vermont 




















‘Free 


“HOW TO 
SOLDER” 


in Tumer Topics No. 
% now ready, Torchy 





“HOLD-HEET” GLUE POTS 
are gyre pide in School Shops! 


They're feot-proof, built 
“ikea bette" tae penty 


Thermostat controls glue tem- 
perature; ne burned or spolled 
glue; no water 


jacket troubles; é 
ne fire hazards. PLAY SAFE 
sae safe 
glu methods this 
= jor “*Hold- eat “Eleetre 
and sehools everywhere! 
tat. $14 4 at. $38 


2 qt. $17 8 at. 
115 ~ 290 Vons 





SOLE A a ence ty 








RUSSELL ELECTRIC COMPANY 
Chicago, 


364 W. Huron St., 








POTTERY 


KILNS—CLAYS— GLAZES 








LUMBER FOR SCHOOLS 


T. A. FOLEY LUMBER CO. 
PARIS, ILL. 














FORT WORTH 
SAFE 
FOOL -PROOF 





Sta- Warm Electric Fae pots 
(4-8 ats.) a, we slue 
pad yy ote os 150°, with auto- 
matic therm control to 
hold it =. . No 

spoiled glue—no water jacket 
troubles—no fire hazards. Teach 


STA-WARM ELECTRIC CO. 
Ravenna, O. 


Represented Oliver Mach. Co. Send fepids. 














Instructors 
SEND FOR 
NEW No. 18 
CATALOG 


RED DEVIL 
TOOLS 


LANDON P. SMITH, INC. 
IRVINGTON, N. J. 
Manufacturer of the world’s famous Red Devil glass cutters 


peges 
in color 








Pottery and Ceramic Supplies 


Modeling and Pottery Clays . . . Glazes. 
Modeling Tools, Kilns and Potters’ 
Wheels, etc. 

Catalog on request 


CERAMIC ATELIER 
923 N. La Salle St. Chicago, Ll. 








Electro-Typers 








Especially qualified to be of serv- 
ice to the school printshop. 


Promptness and quality assured. 
Forms returned same day received. 
Badger- American Electrotype Co. 


600 Montgomery Bldg. 
407 East Michigan St., Milwaukee, Wis. 


High Grade 
Printing Inks 


COVERWELL 
INKS FOR 
QUALITY 
PRINTING 


ISCOLL & CO. 
cortiand, 407 E. Michigan St. 
Milwaukee, Wis. 





ALSO ALL MATERIALS AND TOOLS 
USED IN THE MOTOR REPAIR SHOP 


Free Catalogue to Instructors 
READING ELECTRIC CO., Inc. 











200 William St.. New York 





and A. C. ARC 

INCANDESCENT L 

cathode ray aes eae ELECTR 
NEON 








767 So. 13th St. (Near Avon Ave.) 


‘e manufacture a complete line of equipment: ‘ 
Coueee GLASS reLDERS. "TR units oe students and fetvenstony, SS T WELDERS 


UN ee ee Ce Ses ot GENERAL 

pate ante burners. 

EISLER ENGINEERING CO. 
CHAS. EISLER 


NSFORMERS, special and standard types, 
pe Bing TUBES, Sige 4 








Newark, New Jersey 





42A 








INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 


ELECTRONS AT WORK 


The world is pene Electrons to work in myriads of new 
devices. For 63 years electrons have “‘worked”’ for the users 
of Higgins American India Inks. 
The carbon particles in Higgins India Inks are reduced to 
a definite micron size at which the kinetic energy of the mole- 
cules may overcome the force of gravity. The polarized particles 
“push” one another around thus maintaining an eternal 
: dance termed Brownian Move- 
ment. This is the major reason 
Higgins American India Inks are 
uniformly black and settle less oe banana 
during storage than any simi- control unit, 
lar product manufactured. Yes, mounted on 
electrons have been working a panel. 
for Higgins users for 63 years. rman: Pong 
tric Company 























Exclusive Features Make Hobart << 4 
Most Modern Equipment A 


Here’s a versatile welder that will let you teach with 
jer ease: give your students finest features to be 
atin queues chuigtilied hi, 





Teach Practical NG 


ARC WELDI 
with HOBART Gian om irc Welers 








ry today 
r 


most wide 


the 











TO ADVERTISEMENTS 


SAP Ree ++.+..-32A Metal Crafts Supply Co. 
Millers Falls Company .... 
Morgen Vise Co BPA a, ste be 
Mummert-Dixon \ 
Nicholson File Company . 
North Brothers “y Co. 
Oliver Machin: shea 
O‘Neill-irwin Mfg. Compa 
Oregon — Agricultural 











2A 
A American Osborn Bros. 
FOUNDRY FLASKS 40A Paxton Lumber Co., Frank 


Famous for their rigidity and accu- 
racy. Made of rolled steel, one-piece 
channel with solid center re-inforcing 

Full width 


STERLING WHEELBARROW CO. 
Milwaukee, Wis., U.S.A. 


THE METAL CRAFTS 


— — — led in 
ool programs but we can 
stilf help you by supplying 
small tools and supplies. 
Catalog IA sent to teachers of - 
Industrial Arts who specify 
school connection. 


Metal Crafts Supply Co. 
10 Thomas St. Providence, R. I. 











100’s Industrial Arts Teachers Needed 
For Good Paying Positions 
Throughout the West and Middle West 
FREE ENROLLMENT 
Largest In The West 
Wm. Ruffer, Ph.D., Manager 


a ee a a 
ROCAK ITT TEACHERS 
rel CF aa. 2 y 


S Nar Bann Bi OrxvVER 


Peerless Machine Company 

Pennsylvania State College, The 
Porter-Cable Machine Co. .............. 
Dp .} Tool & aA ‘Sei Co. 





Reading Electric Company, Inc. ............... 
Red Chief Industries 

mes A Teachers Agency 
Ronald Press 

Russell Electric Compa 
Russell-Jennings Mfg. 
Scholihorn Co., Wm. 

Sheet Metal Publication Co. 
Sheldon G&G Company, E. H. .. 
Sheldon Machine Co., Inc 
Simmons-Boardman Publi. 


South Bend Lathe Works ... 
Stanley Electric Tool Div. . 


Tegge Lumber Co. The 
Testor Chemical éompa 
fg. Co. 


X-Acto: Crescent Prolucts Co., Inc. 
Yates American Machine Co. 














INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 





IMPORTANT BOOKS ON 
& AIRCRAFT. 
SERVICING= 


¢ 
OPERATION—@& 
MAINTENANCE 


Ke LU Tel Tae ae 4 on Tor. ee A 


by William F. Jorch 
Instructor in Aircraft Electrical 
Systems, Army Air Corps, Training Det., 
Roosevelt Field, N. Y. 
Just Out! A practical servicing manual which gives a thor- 
ough understanding of what the mechanic needs to know 
without going into complicated theories. Explains each com- 
ponent part of aircraft electrica! systems; different types, 
purposes, construction and operation; simple, speedy methods 
of testing; and systematic procedure for quickly finding and 
eliminating causes of trouble. It is easy to understand, and by 
diagrams, questions and charts helps the mechanic. 


223 Pages 72 Illustrations $3.00 


* ATR TO Le a 


by Hugh C. Aument, Jr. 
Instructor, Airplane Hydraulics, 
Roosevelt Aviation School, N. Y. 
Just Out! Explains fully the operation of hydraulic equip- 
ment of airplanes so that anyone can understand both what to 
do and why he is doing it. Shows by easy-to-read text, simpli- 
fied drawings and diagrams the construction of each hydraulic 
unit; its purpose; how it operates; the flow of fluids in system 
and hydraulic operation; causes of troubles and how to correct 
them. Based on extensive experience. 
130 Pages 76 Illustrations $2.25 


> ¢ AERONAUTIC RADIO 


by Myron F. Eddy, USN. Ret’d. 
Helps you prepare to pass theoretical part of aviation radio 
operator’s exam, to acquire skill quickly in operation of radio 
equipment and to understand readily manufacturers’ installa- 
tion and maintenance instructions. 


502 Pages 198 Illustrations $4.50 


*. AIRCRAFT ELECTRICITY 


by Norman J. Clark, Lieut. (j.g.) US.N.R. 

and Howard E Corbitt, Elec. Engineer 
Arranged for use as a text or reference book to provide both 
new and experienced men with the most modern methods and 
procedure in design and construction of aircraft — including 
military and naval planes—insofar as the electrical system 
is concerned. Photographic illustrations, engineering perform- 
ance data, diagrams, standards. Revised Edition. 

350 Pages 256 Illustrations $3.50 


* AO SE Se 
AIRCRAFT INSTRUMENT MANUAL 


by G. C. DeBaud, Captain U. S. Army Air Forces 
For systematic use without an instructor. Gives a thorough 
knowledge of all types of instruments — flight, navigation and 
engine— in shortest time and with a minimum of effort. 
Progressively arranged to give full understanding of each 
instrument — its purpose, errors and remedies, installation and 
maintenance. 

500 Pages 320 Illustrations $4.50 


Mail order to Dept. M766 for any of above books. 


THE RONALD PRESS COMPARY. Putiisher: 


15 East 26th Street ESTABLISHED 1900 








a “FIRST-AID” 
cree "GLUING HANDBOOK 


For Instructors of 
Advanced 
Woodworking 


Classes 


@ Written for inspectors and glue-room foremen in industry, the 
“Casco Trouble Shooter” for joint gluing is helpful as a practical 
text and reference book for vocational instructors—especially those 
teaching aircraft woodworking. 


Subjects include: How to identify the cause of a poor glue joint; 
The mechanics of casein and resin glue; Common gluing faults and 
their remedies; Mixing, spreading, pressing and maturing proce- 
dures, etc. 22 pages. Easy to read. 


Your copy gladly sent if you request on school letterhead. 
CASEIN COMPANY OF AMERICA 


DIVISION OF THE BORDEN COMPANY 
350 MADISGN AVENUE, DEPT. SS 4, NEW YORK, N.Y. 








AIRPLANE 

INSIGNIAS 

Pep Up Plane 
2 Projects! 


“at weet: 
Ais° 
10c- 
aitierer apie 








MACHINE WOODWORKING, Hjorth 
PRINCIPLES OF WOODWORKING, Hjorth . ESSENTIALS OF APPLIED ELECTRICITY, Jones. 1.36 


aceite eRe Sige Seyaterean ds Bie ee 


| pert MP AL ae AWING Nae 
‘ate ‘CHA = -% $ j © Eee 
| MEC SOG PRACTICAL ELECTRICITY, Crawford 


MECHANICAL DRAWING, Berg 
FUNDAMENTALS OF ELECTRICITY, Petersen.. .96 


Complete Edition, cloth 
Complete Edition, paper 


MECHANICAL DRAWING, Ermeling, Fischer, 
and Greene 


AVIATION MATHEMATICS, Felker, Paine, and 


HELICAL MILLING, Felker 


MILLING-MACHINE INDEXING, Felker and Paine 1.50 


DeVette and Kellogg 
Teacher's Key 


A PRIMER OF BLUEPRINT READING, 


OXYACETYLENE WELDING, Matteson 
ELECTRIC WELDING, Matteson 


AIRCRAFT RIVETING FUNDAMENTALS, 


*No charge on adoption of text 
Get your copies of these popular texts for thirty days’ study from 








Step down, Professor... 


Laie teenie, mee ste 06 


The time is. past when theory was “talked” into the This close relationship between pupil and teacher 
heads of students by an aloof old boy who never existing in our vocational schools, and the system 
quite met his class on common ground. Today’s of learning by doing, will most certainly spread 
young people learn by doing and are directed by throughout our entire educational structure. 
instructors who command respect through ability 

that goes far beyond text books. Step down, professor! 


ll NY td Saenell heed ir tel wap) 


The RB. K. LeBLOND MACHINE TOOL CO., CINCINNATI, OH!0O 
Largest Manufacturer of a Complete Line of Lathes 


NEW YORE: 103 Lafayette St., Canal 6-5281 CHICAGO: 20 N. Wacker Dr.. STA $561 





